This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


fis st on Ab Wor 


wor & 


ue mae 


es ty 
a ial 


RANA 
es n dinn 


+ KURE pei 
WUA 


ba vue 
bh wea ORMAS 


oo s Sn 


i; 

Sal As tru 
Me Aly U 2 
\ Sy 


Webs Fee fo 

mers 
BA HSN thy 

Rea ca at ayy 

ts iy r <M 

nf ARS aes 

ne; K Bi hs i 


, = hile ble 
BY eA ih ate Rean 


J EENE, 
AA LRT eR hes 
SEn 


ae A i 


RN A Rea oe rit 
Sanita ane 
SNR 
i 
vif 


oe 
ae 


tie ne na 


Hf AAPAN 


A 
$i 


pa) AE (estes trae fi 
R i 


v Viet tu E 
shinee MEiN ih Be us 


in usi 
” se 
pe (penah esni eiai? Va } 


an 


a ie 
S27 ple SA 

DAA NASIS 
nafig ta 

Ai W: EAN 


re 4 Pas iepa 
v iA 
i 


3 Dec} 
near os asi wy 
ie “> tits 


`- oa verbo 

: P it rey 
i Ve 
Stari 


G op X oy Sie 
LA 


nin 


3! 


bye ds, ea p 4 
“ab Baise at 4 
inf 


a fs 3 daa te 


tidora 

ji sasay “ere sa 

pades a tity ppi 
sis't H n 


Sa -o 


tA 


> : “ie i 


i i 
oe 


ry At 
aa 
(IE be mall 


ha mE 
ipi we et +> 
VENUE k 


ar 


tat erage 
mai = 
a ri 


vig NE Y 


Jis 
ES 
GERi 


AHAN ref 
» | thee 
gy A3 


Ey 
reat k We 


aT 
prune oo Bury TA ce 
Sehabe, A bf erates hone 
krit siise REE 5 HENE RIRA AR 
reer etter peat ir “it rer) z 
iip K] j 
ANIE tates ve ; if $ > ti Meals 


Bf es Me th i ibe 
Hite Bitty ate 
at >r 


wst 


sihe a Sh, Pype: 


PETE ER 
te pints oven Fi 
2) WA bie seit ha 
ark ape 
PRN | owe PR mi rs E N oa 
} 4 ARS RE ¢ 


EAREN 


tines a ERY 
om 


We “tS 
h fans ui bea 


wae, SS. 


toheies 
Ippon 


Seok -e 


RN Oe, AS 
oh wep oth irs 
+ Pe à éis: ue N 
ea bitty Sree t 
deserts SPIN tkany 
Mtma ree thiati beets 
ae E T 
wise mate erent ® 
pierra rt ye 
-+44 y 
by 2.9 
ticari 
a i ele she yr 
br) 044+ inate 
ery Mets ote ah abt 
bay pter 


Mi watt iSepy 


= AA DE Siper 


niei piy’ 


-A Mariren; sw yea 
sty E LAENE 
potes ee) rate kot 
Man tY shite, PaA IN 
mi Mette piee 
‘ tipe Tiaras pte ph hes = 
ihe tt othe ete piepie jA È 
ane The aan Bi apse wr ` 
ey pest PAra w 


a e Pe 
© ..tet ipin S 
+ kana 994d tyo 
apes p LAr N R 
ele 704 Tet Sot tom's « my 
> - =pl Pie ie 
ayy > my 
EESTE 
oyna 
erty 


> + ey oie = aaa H RNE K 


qire rynna Asd vy s sira he 


PTO vre’ Ai 
ba ad Log A ma A ae PN LOES ma 
peli e pieta ‘ 

Ihde Se mate ' $ 
DIN brpa i ser b 
ore Pre 
ede toi) Lhe te ed be> 
Mh dPoh pent >s s tem, po te 
oe a hes ry boets 
Myr?" g chee ad 


aa dhe & 


TENRAN st riin rt Hy by 


i 


Mj Otte hpi 

wot te eee" 1eeegtsts x 

ace te tem hab yy a; eyide 
a e bagi etree M4 yest 


rA yeee 


SST 


s! ou hari as 
q 


ye 
HY eh KÈ DRNA 
TRS 
ibe. MAy 
ien 7 
~ yeast, eph 
shie y 
iiaae iahep 
$ A eaS nomin Ka 
tne peters ( 
py teats: tr 


oiea 


S ete oer 


v 
eats 


r iket rine 
a ERT pee pas 
aai i at pe 


- 


eet; +g 
T: ak Lo $ 
pregit nr dy NS hho 
ee eT rar Pe vy wee 
* og yh ae thy S 


iS g yes «4 ahai 
E ira Lh S WES 
Zo her ta fat te brii 


~re ot 

vee rh rea? + RPh er och 
Page> SA tide 

Tablets 


eal 


KEIRA 
ES ngi AR apy Eran 
deim PA ay aoe ar « . 
Naber geret cmt petatan eaten | 
. lh we PEA MTP Pe 
art othe sly ie 
et be’ n %- pf Ge Pe Ther ape: So t 
= berm) tE hieme ‘43> tare SAA es = 
a > ~ +8 Me Ar. 


RTTA, 
was ume 
“Matt |) te Ry" 


bee 3 


a 


rate ER, 


My a if men a 


i 
o 


i 

Sits 
DY iy 
etre 
hry 


AaS 


3% cs 
t FN an 


a i nai 


i one 
ye 
ae ae 


whe As ti 


TO i; 
oe 


Airiai + 


w Pi itis iy 
RAN 4 3 ia 


EAN 
Re ashe 
ies var Set bj sath 


- i deter he, 
ae Gas ~ 


a RaR 


siie ry 
Seth Naa Cat 


$ E asai fe, 
tt ALN afie ry Sein 
whe sn EN i. 


TESIEN Aa 
ta ygthte bey +e 


sw arta ere ry 


ed oh ahs 


Ay 
a ra ry Tae 


oe Scere desi 


ey 

kA ‘ Sean 
PIT yr ahah 
tie) Heila- > 


eerie 


rys > 
16 efne.* OTe! tA Cree. gS, rest +> 
E RA, ek tee pest 


etre, Yean 


oy tate peer 
a O | 

E ATTE TEE DBE 
i. tai p 


nE Sjak 


y 
SIREN 

oh speck ¢ 

TEA ah rt 


Bat ds 4 
aS iow 
Bi EE a 
AS ILAR A f 


a siy AX E ds Se i wie ™ 
"adp e ere 
arrie a K Bh sowie Sait 


blti pot e 


+ miet uS vi 
SENE 4, ay 


(aii | 
wrest) +” 


Ve 
eh HON 
n fete 
shi ge 


a? 


oe 


Ey 


— 


ae 


$ 
a 
p+ 


a re 


ae 


ae) 


ae 


n > O RRN: 
EAS east 
aN is og 


ea aaen 


irt e aii d 


Mats rat acer ; 


Aa 
etateh 


ve She 
Mf ane + 
“4 


yp ath uk aye 
x UAS i i w 


SKAR hy amt 
~ earl A 


Ran 
sf ety a . Ap Re 
"i b K 4 ' 
it KENED siete 
nlite nite dees SERIN MERI A; ’ 
°° ae) hrg $ T pet ay : 

Bin ta} ae te i aS 
H ye an r$ pene ace SEEN 


tes" be 
a = AGE E, py 


Prai es 


Eist DRS 
TT praia ke 
iat A 
Stee netstat PERR Hine 
se ~ Py 
yek G nna poh Be Siig 
wan a an v alisi 
EAA r 


ae or Pieper 
5 $ 


E TERN 


~ Mrare tay 
ak is Baths cata A ac ERER 
bna 


Tuer noe ieee 
snes ae ne Sak WK 
OFF 


- 
tig Pia iaee 


YÀ aye 
™ a -o 


AMATA 
nte RNET 


SESS eels 4 fy 


wet 
at 


of) fa z ` 


Pad 
At i ace 


pemer 


4 wie AA Wa 
seag? TARE T 
n yee PES emnt 
a m ate une {oath uae d 
CREDOR TN, vo etisi EA 
oh ay deel KIR nated 
? 


errs ary? 
Smet Pats Sprie 142 be t4 
irag AFi h MERTU 
EA M tem ert aaa iai} 
nahha nes 


` Mh Eys Yop te Steely SA ` Ta A A ee eri tA H a 
wis se ya Kaa op Pose) ee et trasat bussa to ea Ll 
eS =e abet e akt tort rhe yee n ee 
a hkies sas v Pet sale Sarto ee ot ty Tl ` 
b aa maiade ‘ Arer thet a, est “Nit | r- 
Sh ones Reh pyps ey hb “lee 


sheta totr hazeten aner pr Ta i : 
Soper pagaji i N = Re i ait ob 


VD r Taa de taai D a PEREL 


N s 
i NESS OI 
\ 


62\.36305 


ALTGELD HALE STACKS 


The person charging this material is re- 
sponsible for its return to the library from 
which it was withdrawn on or before the 
Latest Date stamped below. 

Theft, mutilation, and underlining of books 


are reasons for disciplinary action and may 
result in dismissal from the University. 


UNIVERSITY OF ILLINOIS LIBRARY AT URBANA-CHAMPAIGN 


L161 —0O-1096 


Digitized by Google 


Digitized by Google 


I Popular Radios 


W Edited by KENDALL BANNING 
Jury 1924- 


y 


Radiola Regenoflex, ‘with 
Radiola Loudspeaker, and 4 
Radiotrons WD-11; with space 


UZ except batteries and antenna) 
$206 


TAE 
i $ 
2 nitaacha 


“on ié ; Front Porch 


A Radiola Regenoflex on the front porch 
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The Unique Position Occupied by POPULAR RADIO 


Poputar Rapio should be complimented in presenting to the radio public such 

comprehensive technical articles from the hands ‘of ‘scientists occupying unques- 

- tioned positions in the radio world, and I hope that it will continue to maintain 
- the high and dignified standard that is so evident to your readers. 


—PoweLt Crosley, JR. 
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How Radio 


-> NuMBER ! 


is Helping the Deaf 


to Hear 


Many people who cannot hear ordinary conversation 
at all are able to hear perfectly through radio head- 
phones. Just why this is so, and how the devices per- 
fected by the radio engineers are opening up a world 
of normal hearing to those unfortunates who have been 
shut in by deafness is told in this timely article. 


By HENRY SMITH WILLIAMS, M.D., LL.D. 


HAVE a patient about sixty years 

old who is in superb physical 
condition and mentally as active as a 
youth, whose every sense seems keenly 
alert—except that he is ‘slightly “hard 
of hearing.” In ordinary conversation 
with him, vou do not notice this defect. 
He hears everything that you say, pro- 
vided you talk in an average conversa- 
tional tone, and in a room where there 
is not too great intrusion of noises 
from the city street. 
good observer, vou will note that he 


turns his head a little to the right as `` 
` deaf.” 


he listens to what you are saying. This 
tells you that he is straining a little, per- 
haps unconsciously, to catch the softer 
tones of your voice, and that his right 


But if you are a ` 


ear serves him better than the other in 
the reception of sounds that are near 
the limits of audibility. 

A specific test reveals that there is, in 
fact, a very marked difference in the 
hearing power of this man’s ears. The 
tick of a watch in a still room is heard 
about a foot away from the right ear; 
but the left ear cannot detect the slight- 
est sound of ticking even when the 
watch is pressed firmly against it. So 
far as sounds of that order are con- 
cerned, if the right ear were no better 
than the left, the man would be “stone 
And even the right ear detects 
the watch tick at only a third or a 
fourth the normal distance. 

Ability to hear the ticking of a 
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VOLUME VI 


- NumBer 1 


How Radio 1s Helping the Deaf 
to Hear 


Many people who cannot hear ordinary conversation 
at all are able to hear perfectly through radio head- 


phones. 


Just why this is so, and how the devices per- 


fected by the radio engineers are opening up a world 
of normal hearing to those unfortunates who have been 
shut in by deafness is told in this timely article. 


By HENRY SMITH WILLIAMS, M.D., LL.D. 


HAVE a patient about sixty. years 

old who is in superb_ physical 
condition and mentally as active as a 
youth, whose every sense seems keenly 
alert—except that he is ‘slightly “hard 
of hearing.” In ordinary conversation 
with him, vou do not notice this defect. 
He hears everything that you say, pro- 
vided you talk in an average conversa- 
tional tone, and in a room where there 
is not too great intrusion of noises 
from the city street. 
good observer, vou will note that he 
turns his head a little to the right as 
he listens to what vou are saying. This 
tells you that he is straining a little, per- 
haps unconsciously, to catch the softer 
tones of your voice, and that his right 


But if you are a © 


ear serves him better than the other in 
the reception of sounds that are near 
the limits of audibility. 

A specific test reveals that there is, in 
fact, a very marked difference in the 
hearing power of this man’s ears. The 
tick of a watch in a still room is heard 
about a foot away from the right ear; 
but the left ear cannot detect the slight- 
est sound of ticking even when the 
watch is pressed firmly against it. So 
far as sounds of that order are con- 
cerned, if the right ear were no better 


than the left, the man would be “stone 
` deaf.” 


And even the right ear detects 
the watch tick at only a third or a 
fourth the normal distance. 

Ability to hear the ticking of a 
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watch, near or far, is of no practical 
consequence to most of us, of course. 
And fortunately we are not called on in 
every-day life to interpret many sounds 
of similar intrinsic quality. None the 
less is it desirable that we should be 
able. to hear such sounds, because we 
recurrently find ourselves listening to 
sounds at such a distance from their 
source that the air waves conveying 
them are thinned’ out to a degree that 
reduces their power to the watch-tick 
level. This is the case, for .example, 
with the ‘softer tones of the actors’ 
voices at the play, if ` you chance' to be 
seated toward the rear of | the audi- 
torium. 

I. am not _— then, on. further 


ing drama” 


questioning the patient who hears the 
watch inadequately, to learn that he finds 
himself in difficulty at the theatre unless 
he can get a seat near the front row. If 
he is back of the middle of the audi- 
torium, the play becomes for him in 
effect a- pantomime. Only the louder 
tones of the more penetrating voices are 
audible as speech; at most, he hears a` 
séquence of inarticulate murmurs.’ It 
seems to him almost incredible that the 


-. younger ` 'folk at his elbow really hear; . 


what the performers are saying. — 

Under such circumstances, the etalk- 
scarcely takes precedence 
over the movie; and of. course, ‘lectures 


‘are utterly taboo, and concerts ` give but 
- qualified pleasure. 
.. heard melodies” 


The superlative. ‘ ‘un- 
immortalized > by : Keats 
are not those that you strain ` ‘the ear to 


= {` hear, and miss only because they. ‘are | 


HEARING THROUGH THE BONES 
If the vibrating diaphragm of a telephone be 
touched to a knuckle, where the bone is close. 
to the surface, the sound will be conducted 
through the skeleton of the body until it reaches 
the ear and ts heard. This little instrument ts 


the “ossophone,’ invented by S. Brown of 


England. 


just beyond your. restricted range of 
audibility. And as to pulpit deliveries— 


even. a good sermon is scarcely inspir- 


ing if reduced to a combination of pan- ` 


` tomime and missing-word contest. 


But note, now, this curious circum- 
stance: The man who finds himself 
thus handicapped in listening to per- 
formances adapted to normal ears— 
and who, furthermore, loses much of 


` an ordinary conversation when speakers 


are at a little distance, as about a din- 
ner table, or where there is unwonted 
noise—may nevertheless be able to use 
a telephone without difficulty. In par- 
ticular, he may hear every syllable of 
a “long-distance” communication, though 
the person at the other end of the wire 


-may be talking in tones that would be — 
inaudible to the listener if spoken di- 


rectly from the farther corner of the 
room in which he sits, . 

How is this anomaly to be explained? 

An answer that may or may not be 
completely adequate at once suggests it- 
self, if we consider the elementary fact 
that the telephone diaphragm is held 
close to the ear, so that practically all 
the sound waves that issue from the ori- 
fice of the receiver rush directly into 


“HOW 


Pacific & Atlantic 
RADIO APPARATUS HELPS THE DEAF CHILD TO LEARN 
The radio amplifier so strengthens the tones of the teacher's voice that children who 


are partially deaf can hear perfectly. 


RADIO IS HELPING THE DEAF TO 


HEAR 5 


School instruction that was formerly impos- 


sible for such children has now become as-easy as for children with normal ears. 
This picture shows experiments with deaf pupils in ‘the schools of. Cincinar 


the orifice of the external ear. The cup 
of the receiver combines forces with the 
cup of the ear. to condense the sound 
waves, in a sort_of vortex, into the chan- 
nel leading to the ear drum. The sound 
waves here may be likened to’ water 
poured into a funnel and of necessity 
issuing in a vortex stream from the 
spout. | 

Even if we disregard this vortex, or 
focalizing, effect of the apparatus, and 
consider only the effect of the nearness 
of the telephone diaphragm to the ear 
drum, the results of a simple calcula- 
_tion are rather startling. Unobstructed 
=- sound waves, of course, tend to spread 
-in every direction; and as they thus 
; travel in spherical . space, they diminish 
_ in intensity at any given point in direct 
ratio, not to the distance merely, but 


KIED to ‘the: square of the distance. 

Let us see- what this implies in the 
case under -consideration. As:the tele- 
phone receiver is held against the. head, 
the diaphragm from which the sounds 
emanate is-not much more than an inch 
away from. the ear drum—let us say, 
one tenth of a foot. So the sound-pro- 
ducing vibrations that impinge. on. the 
ear drum, even if not concentrated, 


would be one hundred times as intense 


as they would be if the receiver were 


held a foot away -from -the-head. And ` 


if you were to step ten feet away from 
the receiver, the sounds would be ten 
thousand . times enfeebled. 


In other words, the voice issuing 


from the telephone diaphragm, when the 
receiver is held in the usual position: ` 


against the head, is ten thousand times 


ae "i mar STAR E 
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THE MINISTER TALKS INTO THE MICROPHONE— i : 
Note the installation directly on the- pulpit, which permits the voice to be amplified ia 


and distributed to the pews as well as-to be broadcast by radio. 


This installation 


was made in the Wood Green K esleyan Church in Engiand, 


louder than the satne voice. would be if 


‘issuing directly from the vocal apparatus 
of a person ten feet away from you. Of 
course, the sounds of the telephone mes- 
sage are not, as a rule, comparable in 
volume to the conversational tone of an 
ordinary voice; but with such advantage 
in placement, it seems natural enough 
that even a feeble telephone message 
should often make itself audible to an 
ear that cannot record ordinary conver- 
sation. 

It is equally natural to expect that in 
proportion as the telephone sounds are 
amplified, the probability that they will 
be heard by a-partially deaf person will 
be enhanced. And this, of course, -is 
what the.makers of the various familiar 
instruments with telephone-like ear- 
pieces to be used by the deaf are aiming 
at. They merely endeavor to supply a 
more convenient substitute for the old- 
fashioned speaking tubes and ear trump- 
ets; the purpose in each case being’ to 
concentrate sound waves so that they 
impinge en masse on a particular ear 
‘drum instead of being scattered in all 


directions. The modern instrument; 
however, may amplify the sound waves 


that it handles, instead of being content 


merely to concentrate them. 

Of the ‘instruments designed to ac- 
complish this purpose, the most success- 
ful that I have personally tested is the 
so-called vactuphone devised by Mr. 
Earl C. Hanson. This instrument might 
be likened to a miniature radio trans- 
mitting station minus the broadcasting 
antenna. Its microphone catches at- 
tenuated sound waves, as from a rela- 
tively distant voice in conversation, and 
transmutes them into electric waves that 
are amplified in a small audion tube 


(precisely as in audio- -frequency ampli- 


fication in the ordinary radio receiver), 
and ultimately re-transmuted into sound 
waves by a headphone held at the ear. 
' The entire apparatus, including the 


batteries, is compacted into a small hand 
I have’ 


box that is readily portable. 
tested the vactuphone in my office, by 
setting the instrument on the floor be- 
side my desk; and have been able to 
hear distinctly words spoken in a’ tone 
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—AND THE DEAF. PARISHIONERS LISTEN ON THE EARPHONES 


This particular section of the church was reserved for the deaf parishioners. This 
installation enabled some e of them to hear the sermons in their entirety for the first 
` timè in ten years. ; 


otherwise inaudible by a person stand- 
ing in a distant corner of the room 
with his back toward me. I am ‘told 
that the apparatus has been used success- 
fully in the theatre, the box being placed 
on the floor or held in the lap. 

The micro-telephone idea. thus utilized 
has been variously applied. For ex- 
ample, at the Wood Green Wesleyan 
Church, in England, and at Grace 
‘Lutheran Church of Norfolk, Nebraska 
—to cite two instances from widely 
separated regions—the needs of par- 
tially deaf parishioners have been met 
by the installation of a microphone -at 
the pulpit and a series: of headphones 
in certain pews; and it is recorded that 
church attendants who’ had not. -heard 
” avsermon for many years are now able 
‘to listen on’ an equality with their nor- 
mal-eared confrères. 


But this, after all, only illustrates in 
a small way what has ‘happened on a 
large scale wherever radio broadcasting 
has been established—and that is pretty 
nearly everywhere in the civilized world. 
There are today unnumbered. thousands 
of individuals- who regularly “listen 
in” with full appreciation on radio 
programs that include lectures, debates, 
sermons and musical performances that 
would be largely or altogether unheard 
by the same listeners were they actually 
present in the auditoriums whence the 
programs come. Thanks to the amplify- 
ing power of the radio receiver, a lis- 
tener hundreds of miles away may have 
his ear drum set aquiver by sound waves 
vastly more powerful than those that 
would reach him were he seated in the 


- front row, within a dozen: feet of the 


speaker. Indeed, we are all aware that 


the radio voice, emphasized by a loud- 
speaker, may be far louder than the 
voice it reproduces. An original mur- 
mur may be transformed into a roar. - 
Let it be recalled that the vast major- 
ity of persons who become partially 
deaf in middle life have no defect or 
malformation of the auditory apparatus 
that even an expert can detect Their 
auditory sensibilities are simply dulled. 
Loudish sounds they can hear. appar- 
ently as well as ever; softer sounds that 


once were audible are now indistinct. 


or quite unheard. For such individuals 
—constituting doubtless the vast ma- 
jority of “deaf” persons the world over 
—radio today offers substantial benefits 
_and consolation. Probably the time will 


come when entire courses of radio lec- 
tures and entertainments will be pro- 


p ny 


a! 


Western Electric Co. 


that carries the sound message to the inner ear. 
described in “In the World's Laboratories” in this issue of PoruLar Rapto.) 
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vided with this vast audience of the 
“hard of hearing” chiefly in mind. - 

But has radio anything to offer for 
the alleviation of the infirmity of that 
smaller but still numerically important 
class of persons whose “deafness” is 
not due to mere dulling of the sensi- 
bilities but to actual malformation or 
perhaps congenital defect of the hear- 
ing apparatus? 7 


Even a tentative answer to that ques- 


tion involves at least a cursory view of 
the anatomical structure and relations 
of the auditory apparatus itself. This, 
as familiarly known, has three divisions, 
conveniently spoken of as the external 
ear, the middle ear, and the internal 
ear. The external ear is a mere col- 
lector of sound waves. The middle ear 
consists essentially of a drum-head, or 


‘THE LIVING MACHINE WITH WHICH YOU HEAR 


In this drawing of. the human ear you see how the sound waves from the telephone 
receiver enter the ear passage and impinge against the ear-drum, A.. The waves then 
traverse three small bones, B, reaching the liquid-filled sack ofthe inner ear, C. The 
real orgaw of hearing is the cotled-up mnembrané marked D. ‘Eis the auditory nerve 
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HOW SOUND WAVES ENTER THROUGH THE SKULL 


The telephone receiver connected to an amplifying apparatus does not need to be 
held to the ear; if it is pressed against the forehead the sound waves enter the. bones 
of the skull and thus reach the inner ear directly, without passing through the’ ear 
drum and the middle ear. . Persons whose ear drum -and middle ear have’ been de- 


stroyed may be able to hear thus by bone conduction. 


This picture shows the “oto- 


phone” bone vibrator, recently invented by Marconi. 


tympanum, shielding a cavity that con- 
tains three curious little bones that by 
their joint leverage amplify the vibra- 
tions of the tympanum to something 
like thirty times their initial intensity. 
The amplified vibrations are passed on 
to the serum-filled cavity of the internal 
ear, an amazing labyrinth of membrane 
and bone intricately associated with the 
fimbriated ends of the nerve tract lead- 


ing to the auditory centers in the brain. 


Any part of this intricate apparatus 
—a mechanism as a whole so delicate 
as to respond to sound waves of less 
than the ten-millionth of a centimeter 
in amplitude—may suffer injury from 
traumatism or disease. Obviously, it 
makes a vast difference whether the in- 
jury, in any given case, affects, say, the 
sound-collecting “pinna” (visible ear), 
the bones. of the middle ear, or the 
nervous and cerebral tissues on which 
final interpretation depends. The ques- 


‘through another channel, 


tion “Can radio-help the deaf ?” “scarcely 
has definite meaning unless we have a 
clear understanding as to the nature of 
the physical defect or malformation on 
which deafness depends: — 

If, for example, the defect is. due to 
an involvement of the middle ear in an 
inflammatory process that originated in 
the pharynx and extended to the ear 
through the eustachian tube (which nor- 
mally connects throat and ear), the case 
is probably far more hopeful than if 
there is involvement of the “cochlea” 
(shell-like labyrinth) of the internal 
ear. The injury to the middle ear may. 
prevent the proper transmission of vi- 
brations from the ear drum to the es- 
sential mechanism within; so that deaf- 
ness may seem to be complete. And 
yet it'may be possible to convey equiva- 
lent vibrations to the internal ear 
and thus to 
restore hearing, at least in a measure. 


the radio voice, emphasized by a loud- 
speaker, may be far louder than the 
voice it reproduces. 
mur may be transformed into a roar. 
Let it be recalled that the vast major- 
ity of persons who become partially 
deaf in middle life have no defect or 
malformation of the auditory apparatus 
that even an expert can detect Their 


auditory sensibilities are simply dulled. 


Loudish sounds they can hear. appar- 
ently as well as ever; softer sounds that 
once were audible are now indistinct 
or quite unheard. For such individuals 
—constituting doubtless the vast ma- 
jority of “deaf” persons the world over 
—radio today offers substantial benefits 
_and consolation. Probably the time will 


come when entire courses of radio lec- 
tures and entertainments will be pro- 
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vided with this vast audience of the 
“hard of hearing” chiefly in mind. - 

But has radio anything to offer for 
the alleviation of the infirmity of that 
smaller but still numerically important 
class of persons whose “deafness” is 
not due to mere dulling of the sensi- 
bilities but to actual malformation or 
perhaps congenital defect of the hear- 
ing apparatus? 


Even a tentative answer to that ques- 


tion involves at least a cursory view of 
the anatomical structure and relations 
of the auditory apparatus itself. This, 
as familiarly known, has three divisions, 
conveniently spoken of as the external 
ear,. the middle ear, and the internal 
ear. The external ear is a mere col- 
lector of sound waves. The middle ear 
consists: essentially of a drum-head, or 


‘THE LIVING MACHINE WITH WHICH YOU HEAR 


In this drawing of. the human ear you see how the sound waves from the telephone 
receiver..enter the ear passage and impinge against the ear-drum,.A.. The waves then 
_ traverse three small bones, B, reaching the liquid-filled sack of the inner ear, C. The’ 
real organ of hearing is the coiled-up membrane marked D. ‘E‘is the auditory nerve 
that carries the sound message to the inner ear. (The newest theory of hearing is . 
described in “In the World’s Laboratories” in this issue of Poputar Rapto.) 
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HOW SOUND WAVES ENTER THROUGH THE SKULL. 


The telephone receiver connected to an amplifying apparatus does not. need to be 
held to the ear; if it.ts pressed against the forehead the sound waves enter the. bones 
of the skull and thus reach the inner ear directly, without passing through the: ear 


drum and the middle ear. 


_Persons whose ear drum-and middle ear have: been de- 


stroyed may be able to hear thus by bone conduction. This picture shows the “oto- 
‘phone” bone vibrator, recently invented by Marconi. ‘Ks 


tympanum, shielding a cavity that con- 
tains three curious little bones that by 
their joint leverage amplify the vibra- 
tions of the tympanum to something 
like thirty times their initial intensity. 
The amplified vibrations are passed on 
to the serum-filled cavity of the internal 
ear, an amazing labyrinth of membrane 
and bone intricately associated with the 
fimbriated ends of the nerve tract lead- 


ing to the auditory centers in the brain. 


Any part of this intricate apparatus 
—a mechanism as a whole so delicate 
as to respond to sound waves of less 
than the ten-millionth of a centimeter 
in amplitude—may suffer injury from 
traumatism or disease. Obviously, it 
makes a vast difference whether the in- 
jury, in any given case, affects, say, the 
sound-collecting “pinna”? (visible ear), 
the bones. of the middle ear, or the 
nervous and cerebral tissues on which 
final interpretation depends. The ques- 


tion “Can radio help the deaf?” ‘scarcely 
has definite meaning unless we have a 
clear understanding as to the nature of 
the physical defect or malformation on 
which deafness depends. 

If, for example, the defect is. due to 
an involvement of the middle ear in an 
inflammatory process that originated in 
the pharynx and extended to the ear 
through the eustachian tube (which nor- 
mally connects throat and ear), the case 
is probably far more hopeful than if 
there is involvement of the “cochlea” 
(shell-like labyrinth) of the internal 
ear. The injury to the middle ear may 
prevent the proper transmission of vi- 
brations from the ear drum to the es- 
sential mechanism within; so that deaf- 
ness may seem to be complete. And 
yet it may be possible to convey equiva- 
lent vibrations to the internal ear 
through another channel, and thus to 
restore hearing, at least in a measure. 
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Such is the purpose of instruments 
like the so-called ‘“‘ossiphone,” designed 
to transmit sound vibrations through the 
bony structure of the body to the in- 
ternal ear, which itself is imbedded in 
the bony structure of the skull. The 
ossiphone is essentially an electromag- 
netic substitute for the ordinary tele- 
phone ear piece, in which the vibrating 
diaphragm is replaced by an oscillating 
iron bar against which the would-be 
listener places his knuckles or his 
fingertips. A modified form of ossi- 
phone has “resonators” to be held be- 
tween the teeth. Persons whose inter- 
nal auditory mechanism is unimpaired 
have been able to hear radio messages 
in this way, though unable to hear the 
slightest sound through the headphone. 

The ordinary headphone may serve 
the same purpose in such cases, however, 
if the cap is unscrewed, so that the 
fingertips of the listener may be placed 
on the diaphragm. 
Mr. Harry Dufony, of Jersey City, 
though deaf, is able to hear radio pro- 
grams in this way; and Miss Helen 
Keller has recently given a really thrill- 
ing description of the sensations that 


came to her when she made a similar 


test. 

Miss Keller, as everyone knows, 1s 
deaf and blind, but has an almost un- 
believeably trained sense of touch to do 
service for eyes and ears. According 
to her own account, she “spent a glori- 
ous hour listening over the radio to Bee- 
thoven’s ‘Ninth Symphony,’ experienced 
—though not, she thinks, as other people 
“hear” it—through contact of her finger- 
tips with the telephone diaphragm. She 
writes : 

“What was my amazement to discover that 


I could feel, not only the vibrations, but also 
the impassioned rhythm, the throb and the urge 


It is reported that — 


of the music! The intertwined and intermin- 
gled vibrations from different instruments en- 
chanted me. I could actually distinguish the 
cornets, the roll of the drums, deep-toned violas 
and violins singing in exquisite unison. How 
the lovely speech of the violins flowed and 
flowed over the deepest tones of the other in- 
struments! When the human voices leaped 
up, trilling from the surge of harmony, I rec- 
ognized them instantly as voices. 

“I felt the chorus grow more exultant, more 
ecstatic, upcurving swift and flame-like, until 
my heart almost stood still, The women’s 
voices seemed an embodiment of all the an- 
gelic voices rushing in a harmonious flood of 
beautiful and inspiring sound. The great 
chorus throbbed against my fingers with poig- 
nant pause and flow. Then all the instruments 
and voices together burst forth—an ocean of 
heavenly vibration—and died away like winds 
when the storm is spent, ending in a delicate 
shower of sweet notes. 

“Of course, this was not ‘hearing,’ but I do 
know that the tones and harmonies conveyed 
to me moods of great beauty and majesty. I 
also sensed, or thought I did, the tender sounds 
of nature that sing into my hand, swaying reeds 
and winds and the murmur of streams. I have 
never been so enraptured before by a multi- 
tude of tone vibrations. 

“As I listened, with darkness and melody, 
shadow and sound filling all the room, I could 
not help remembering that the great composer 
who poured forth such a flood of sweetness 
into the world was deaf like myself. I mar- 
veled at the power of his quenchless spirit by 
which out of his pain he wrought such joy for 
others—and there I sat, feeling with my hand 
the magnificent symphony which broke like a 
sea upon the silent shores of his soul and 
mine. 


' If radio can open such a wonderland 
as that to a listener who is “stone deaf,” 
who shall dare to place a limit on the 
possible benefactions of the new art? 
It constitutes a potent medium for the 
intellectual and aesthetic education, not 
merely of persons of normal hearing (to 
whom, one might have supposed, its 
benefits would be confined), but to the 
great multitude of the partially deaf, 
and even, it appears, to at least a cer- 
tain proportion of the unfortunates who, 
under ordinary conditions, cannot hear 
at all. 


How to Get the Maximum Efficiency from Your Receiver 


To meet the demands of broadcast listeners who want specific, detatled and essen- 

tially helpful information about the care and operation of their radio apparatus, a 

series of articles on this subject by the distinguished radio expert, John V. L. 
Hogan, will start in Poputar Ravio—for August. 


Where the Costs of Broadcasting Should Lie 


My opinion ts that the most practical and efficient procedure for solving the 
question as to who will pay for broadcasting would be for the Government to 
levy a slight tax on every audion bulb which is manufactured and to distribute 
(under proper supervision) the large sum that would thus be collected among 
the leading broadcasting stations for the purpose of paying for high-class 
entertainment and educational features. 


I recognise that it might be difficult to find a precedent for this type of govern- 
mental activity in the United States. But then, radio broadcasting itself has no 
precedent and one of its main missions is, I hope, to knock off the barnacles that 
so thickly cluster over the hull of the Ship of State. 


But if the Government undertakes this sort of work, may it be constrained not 
to lease broadcasting privileges, paid for by public taxation, to any individual 


or to any single incorporate body. 
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HOW NOT TO PUT UP 
YOUR AERIAL. . 


How one fan erected his antenna on to of this 


pole that carries a mase of both telephone and 
electric light wires is an unexplained wonder. 


“Don’t attach your aerial to a pole that carrtes 


power lines,” is a fundamental rule. An acci- 


dental contact may occur and ruin your set or 
even kill someone by electric shock. And if 
the pole bears transformers, the interference 
caused by leakage is still another cause of grief. 
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HOW TO AVOID 


Local 
Interference: 


Some of the queer noises attrib- 
uted to “static” are caused by 
local interference that can be elim- 
inated. Some of the more com- 
mon sources of such interference. 
are pointed out in this article— 
which also tells how the nuisance 
may be lessened if not stopped 

altogether. 


By LLOYD S. GRAHAM 


o`% of the most perplexing prob- | 
lems that face the radio enthusi- 
asts at the present time is “local inter- 
ference.” It is a most irritating factor 


and one which produces many misun- 


derstandings concerning the efficiency 


-and even the possibilities of radio. 


For instance, how many listeners 
really know the difference between local 
interference and static? The engineer- 
ing departments of radio equipment 


manufacturers find that half of the fans 


do not know. Some of the experts have 
difficulty in telling the difference be- 
tween the two. 

` Local interference began to be a prob- 
lem in the radio world when receiving 


equipment reached the highly sensitive 


point which is fairly common today. 


‘High amplification brought out a lot of 


factors that the average radio enthusi- 
ast never supposed existed in the air— 
queer noisés, and mysterious telephone 
buzzes. Sounds of running trolley cars, 
tantalizing whistles and shrieks were 
heard, intangible, irritating, unidentified. 

The same conditions that brought 
music perfectly from the western coast 
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‘*(to the man. with the four-tube set-in 
the central west) usually brought in also 
many other sounds which could never 
have -been described adequately on an 


applause card—unless the card was made | 


- of asbestos. 

Because: of the lack of information on 
this subject some’ of the facts recently 
discovered by research workers of the 
radio equipment manufacturers are of 
particular interest and value to the en- 
thusiast who may be somewhat dazed 
by some of his. experiences with this 
type of interference. 


It has been found, for example, that . 


much of the local interference comes 
-from power lines. 


miles away. ‘The impulses are some- 
times carried to the proximity of the 
receiving set by telephone or other lines. 

On this point Mr. L. C. F. Horle, a 
prominent radio engineer, says: 

“When one uses receiving apparatus 
of ordinary sensitivity, one may have 
an antenna fairly closely located to a 
power line, but when the apparatus is SO 
designed as to allow of reception over 
tremendous. distances (and that’ is the 
common kind of broadcast apparatus 
today) the presence of power lines in- 
variably hampers. or completely’ spoils 
the reception of radio signals by reason 
of the voltages- induced from the power 
wires, and that influence is slowly but 
surely forcing the broadcast antenna 
away from the power line.” 


This interference from power lines © 


is difficult to control. Take, for in- 
stance, the case of the broadcast listeners 
in Batavia (N. Y.); in common with 


hundreds of other communities in this 


country, they are having trouble con- 
tinually in obtaining clear reception. 
Several listeners have appealed to. the 
radio’ manufacturers and to the press 
for help in solving the problem; they 
have even gone.to the extent of offering 
a reward of fifty dollars for informa- 
tion which will place the cause of inter- 


These lines may ‘be. 
within a few feet of the antenna of the 
` “individual receiving set or they may be 


ference and lead to its elimination. Yet o 


‘few engineers are eager to ‘tackle so 


extensive a problem. It is one, they 
realize, which may take time and much 
money, and which might be rns 
despite their efforts. However, it is 
the theory of one research Jeaan 
that the interference in Batavia comes 
from power trahsmission lines, either 
directly or indirectly. One reason for 
this opinion is, that this community .is 
in the direct line of heavy power trans- 
mission across New York State. If 
the weakness in the power lines could 
actually be located, much could be done 
to eliminate it. There may be. places 
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A COMMON.CAUSE OF - 
INTERFERENCE 


The common vacuum cleaner—or sewing ma- 

chine or dishwasher or. cream-whipper—that 

operates by motor is more than likely to disturb 

broadcast listeners in the immediate neighbor- 

hood in ‘case the motor is old or defective. If 

such a small motor causes interference, have 
eae tt repaired. 
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“or worn entirely -off; there may be places | 
“in the liñés: where: ‘the insulation is thin - 


where ‘telephone: lines run -for long 
distances parallel to the power trans- 
mission lines; there may be other under- 
lying causes’ of the disturbance in this 
connection. 

The trouble may be eliminated by the 
- repair of all lines. It may be eliminated 
by the use of condensers. > The power 


transmission disturbances may even come ` 


in through a telephone line to the home 
of the broadcast listener. 

An important point to bear in mind 
is that the underlying cause of the dis- 
turbance may be many miles distant 
from the point where the annoying 
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SUCH MACHINES CAUSE ANNOYANCE TO THE — 
. BROADCAST LISTENER 


This battery of motors and automatic controls that operate elevators in hotels and 
office buildings, constantly flash forth high-frequency impulses that the broadcast 


listener thinks is static. 


disturbance actually manifests - itself. 

To illustrate: 

An engineer at one of the naval radio 
receiving stations on the New Jersey 
coast, during the war, found, that al- 
though it was an out of the way place, 
comparatively free from power lines, 
yet interference was a real problem un- 
til all of the lines, power as well as 
telephone, were buried below the frost 
line for a distance of 500 feet. -Later 
the lines were buried for a distance of 
1,500 feet from the station, and this 
eliminated most of the interference, but 
not all. : 

Part of the interference was never 
identified as to location. There was no 


Electric welding machines and other electrically-operated 


apparatus are also prolific sources of annoyance. 
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trolley line for many miles around, 
yet in reception at this station, the 
= technical navy men on duty could fre- 
quently hear the operation of a trolley 
car; they, could hear the motorman 
operate the controls, the clicks of the. 
lever. as. it went. from contact to con- 
tact. But the motorman, the car, and 
the line were never identified. 


One other important cause of inter- 


ference is defective power equipment or 
electrical machinery that is out of order. 
This, also, is- aay difficult- to 
locate. s 

There is the case of a receiving set in. 
a Boston restaurant. Like most other 
restaurants, this one had a. big electric 


suction fan in the kitchen for ventila- 
The receiving. set made itself un- . | 
popular by a: hideous roaring sound. It. 


tion. 


was af terwards discovered that the motor. 
fective ; 
The motor was put in first-class condi-: 
tion and the arcing. of ‘the commutator , 
ceased—and ‘most. of the interference 
was eliminated. ‘Still more -of it. was. 
eliminated when a condenser. of. hiess 
microfarads .was placed as. close to the: 
motor as. possible, -and connected. with: 
the power-supply lines. 

Generator and motor troubles: cause a’ 
large amount of- interference, not only: i in: 
the immediate vicinity, but- by . causing. 
radiation of high-frequency ‘energy: over. 
the lines: to -which they are ‘connected.: . 

There was much interference — én- 
countered in reception at the Technical 
High School of Buffalo: 
was eliminated almost entirely. when two 
copper-mesh screens were. placed around 
the magneto that was used in ringing - 
telephone-exchange calls; as the. copper . 
mesh acted as a shield against the: high- 
frequency energy which” the. ‘machines 
radiated, : 

The story. is told of a naval - radio- 
receiving station in a certain. eastern 
city, during the war, where messages 
were recéived by radio and relayed on to 
their. destinations by ordinary telegraph. 


it. heeded new contact ‘beaches. | 


The trouble — 


‘with ordinary wire mesh. 
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-VIOLET RAY:AND X-RAY MACHINES 


CAUSE LOCAL INTERFERENCE.. 


wW hen father gets a headache and retires to the 
. privacy of the bathroom to obtain the, soothing 
effects of the’ household violet-ray machine, it is 
: kely that he. will give anyone within a radius 
of half. a mile; who happens to be listening in 
ona, receiving set, a headache all.his own. This 
-is one of the. most frequent: causes: of interfer- 
ence in cities. Violet and X -Ray machines com- 
monly used in hospitals as well as in doctors’ 
.and dentists offices are practically sure to cause 
interference. 


. The interference from the telegraph 


lines ~ caused so much trouble that 
-the: efficiency of the station was seri- 


-ously hampered. The trouble was elim- 


inated. by lining the radio. receiving room 
This ab- 
sorbed the radio energy that was thrown 
off by the telegraph apparatus. 

There was a certain. belt in northern 
Pennsylvania from which came per- 
sistent reports of local | interference. 
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Radio research workers finally located 
the trouble in an oil-pipe line! The 
pipe-line company used an electrical 
buzzer device for detecting pipe breaks. 
When the buzzing stopped, watchers 
were warned that there was a break or 
some trouble in the pipe line. This 
buzzing device radiated “interference” 
in large quantities. Receiving sets be- 
tween parallel lines one mile each side 
of the pipe line had great trouble on 
account of interference; this trouble was 
stopped by placing fixed condensers 
across the vibrators, which in no wise 
affected the efficiency of the buzzing 
device for the purpose for which it was 
designed. | 

Then there was the case of a man 
in New Hampshire who had both a 
nickel-in-the-slot player piano and a 
radio receiving set. The radio set would 
not work while the piano was in opera- 
tion. In this case a condenser was 
placed across the motor-supply line of 
the piano and the efficiency of the radio 
set was restored. 

Another frequent cause of local inter- 
ference to broadcast listeners 1s the use 
of violet-ray and X-ray machines as well 
as other medical high-frequency machines 
which are commonly used in medical 
schools, hospitals, doctors’ and dentists’ 
offices and even in homes. Unless this 
apparatus is properly shielded so as to 
absorb the high-frequency waves that are 
radiated, it will cause highly irritating 


interference within a radius of at least 
half a mile. The ordinary vibrator used 
in the home will create this interference 
for every one in an apartment house 
while in use. 

High-tension coils of any type, used 
in connection with gasoline engines are 
often serious causes of local interference. 
This can be eliminated by the use of a 
screen of copper mesh about them or by 
the judicious use of condensers. 

It has been discovered that changing 
the ground of a receiving set often elim- 
inates some local interference. If the 
ground is to a water pipe, change over 
to a radiator pipe, or some other pipe, 
and vice versa. 

Do not erect an antenna in close prox- 
imity to a power line, or use a power 
transmission line pole for one end of the 
antenna (as one Buffalo man did), and 
expect to obtain perfect reception. It 
can’t be done. 

The causes of and remedies for inter- 
ference that are touched upon in this 
article probably cover ninety percent of 
the cases. Yet there are probably hun- 
dreds of causes of local interference 
which are not now identified and as 
many remedies which are not now 
known but which are on the verge of 
discovery. It is the universal prediction 
of radio research workers that great 
progress will be made during the next 
few months in determining, locating and 
eliminating causes of local interference. 


Are We Receiving Radio Signals 
from Mars? 


ARE the strange and unexplained noises that we sometimes hear in radio 

receivers in reality some form of radio impulses sent out from some other 

planet? Next month—August—Mars will approach nearer to the carth 

than ever before since radio was discovered. What this approach of our 

celestial neighbor may mean to science and to the radio fan will be told 

by Lieutenant Commander Fitzhugh Green, U. S. N., in Popucar Rapio— 
next month, 


THE MORNING MAIL AT A BROADCASTING STATION 


At station WJZ a clerical staff is kept busy reading letters from fans and classifying 
them according to their contents—avhich include suggestions about programs, in- 
quiries about artists, technical comment and reports on long distance reception. 


What the Manager of a 
Broadcasting Station Hears 


Don’t think that radio broadcasting is a one-way line 


of communication. 


Thousands of fans write, tele- 
phone and telegraph to the station managers. 


Here 


are some of the things they say! 


By HOMER CROY 


AM the manager of a broadcasting 
station. I am the person who opens 
the letters and receives the felegrams. 
And oh, such letters!—Such surprising 
telegrams! Sometimes they are amusing 
and then again. . 
But I will tell you about them. 
When I go to my desk of a morning, 
my mail is in two piles. One is the ordi- 
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nary business correspondence, letters to 
do with the engagement of performers, 
routine matters and so on; the other is 
the “fan” letters, as they are called. 

I attend to the business correspondence 
first and then some time during the day 
go through the “fan” letters. 

One morning my eye happened to 
catch a letter in the fan mail with two 
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special delivery stamps on it. It was a 


small square envelope, almost covered - 


by the address and the stamps. What 
could it be? Why should a persun put 
on two special delivery stamps? I slit 
_ the envelope, drew the letter out... . 
- It was from a little girl. Her cat,’ ‘Abbie, 
had disappeared and she wanted’ us to 
send out an “allarm,” 
Enclosed was a drawing showing the 
white spots on Abbie so that we could 
describe her. “Please be quick,” she 


said, “because Father.saw some gypsies . 


in the neighborhood and they may have 
got her. She knows her name when 
you speak: to her.” 

It was a simple, touching little inci- 
dent, but I'have always remembered it 
. —and wondered what became of Abbie. 
I never heard. © Be 

Much of the mail 
much the person enjoyed the concert, 


<a sh in 
RADIO FANS RANGE FROM POOR FOLK IN THE ALMSHOUSE~— 


‘The station | manager, in arranging his programs, must constantly bear in mind the 
widely divergent classes of. fans who listen in, ranging from young to old, white to 
black, rich to poor. This picture. was made.in an almshouse near’ Washington, D. C. 


as she spelled it. 


is routine how 


or the reverse—and when a person 
doesn’t like a selection on. the program 
he is frank about it, he doesn’t mince 
words. Many of the letters have to do 
with reports on “distance records,” re- 
quests for “repeats,” and so on. Then 
all of a sudden, something real and 
human will leap out, a letter that goes 
clear to the bottom of the human heart. 

This was one: on the outside there 
was nothing to distinguish it from hun- 
dreds of other fan letters, but when I 
opened it I noticed something peculiar 
about it. On closer inspection I saw 
that it had been folded many times in 
straight, parallel lines. I began to read 
it. It was from a woman. She lived in 
a small town and was ambitious to get 
ahead. She had gone to a “normal” 
to prepare ‘herself for teaching. She 
had little money—her father was poor; 


-she studied very hard late at night in 


=a 


a masseuse. 


© “I want you to know how much your en- 
- tertainments mean to me. 
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International 


—TO THE WELL-TO-DO WHO LIVE IN LUXURY 


Just what proportion of his audience prefers jazz and ringside reports of prize fights 
and what proportion prefers lectures and symphony music 1s part of a station man- 
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order to complete the course while her 
money lasted, but the strain was too 


‘much. Illness fell upon her—when she 
came out of it she was blind. 
She could no longer teach; she looked 


Now 


about for something to do—she became 
This is her letter: 


My massage work 
is very exhausting; when evening comes I am 
so tired that I cannot go out. The constant 
association with sick people, the worry about 
expense, the strain of trying to go without 
sight, the care of my father who is feehle and 
hard of hearing, the anxiety for my mother, 
who is seventy-four years old and who has 


agers problem. . 


to work so hard to serve a deaf husband and 
a blind daughter, all these things brought me to 
a dreadful state of mind. Life was hard— 
and then you came with your wonderful even- 
ings! I can lie on my couch and rest, I do 
not have to,take my cane and go out; and 
father is able to hear over the radio. The talk 
which we heard last night about Christ and 
Christianity stirred all three of us. I do wish 
some philanthropist, who’ would like to do 
something for the blind, would furnish radio 
sets to those less fortunate than I.” 


“Less fortunate than I!” The phrase 
rang in my ears. It haunted me for 
days; and then the next letter I pick up 
may have laughter in it. 

One letter, I recall, was from a mother 
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special delivery stamps on it. It was a 
small square envelope, almost ‘covered 
by the address and’ the stamps. What 
could it be? Why should a persyn put 
on two special delivery stamps? I slit 
the envelope, drew the letter out... :; 
It was from a little girl. Her cat,Abbie, 
had disappeared and she wanted’ us to 
send out an “allarm,” 
Enclosed was a drawing showing the 


white spots on Abbie so that we could 


describe her. “Please be -quick,” she 


said, “because Father.saw some gypsies . 


in the neighborhood and they may have 
got her. 
you speak: to her.” 

It was a-simple, touching little inci” 
dent, but I have always remembered it 


-—and wondered what became’ of Abbie. 


I never heard. 
Much of the man, 
much the person enjoyed ‘the concert, 


Underwood & Underwood 


RADIO FANS RANGE FROM POOR FOLK IN THE ALMSHOUSE— 
_ The station manager, in arranging his programs, must constantly bear in mind the 
widely divergent classes of. Fans who listen in, ranging from’ young to old; white to 
black, rich to poor. This picture.was made in an almshouse near’ Washington, D. C. 


as she spelled it.” 


She knows her name when. 


is- routine—how | 
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or the reverse—and when a person 
doesn’t like a selection on. the program 
he is frank about it, he doesn’t mince 
words. Many of the letters have to do 
with reports on “distance records,” re- 
quests for “repeats,” and so on. Then 
all of a sudden, something real and 
human will leap out, a letter that goes 
clear to the bottom of the human heart. 

This was one: on the outside there 
was nothing to distinguish it from hun- 
dreds of other fan letters, but when I 
opened it I noticed something peculiar 
about it. On closer inspection I saw 
that it had been folded many times in 
straight, parallel lines. I began to read 
it. It was from a woman. She lived in 
a small town and was ambitious to get 
ahead. She had gone to a “normal” 
to prepare herself for teaching. She 
had little money—her father was poor; 


-she studied very hard late at night in 
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order to complete the course while her 

"money lasted, but the strain was too 

much. - Illness fell-upon her—when she 

e out of it she was blind. Now 

_ she could no longer teach; she looked 

bout for something to How she became 
Be scccute This is her letter: 


“T want you to know how much your en- 
- tertainments mean to me. My massage work 
is very exhausting; when evening comes I am 
so tired that I cannot go out. The constant 
association with sick people, the worry about 
expense, the strain of trying to go without 
sight, the care of my father who is feehle and 
hard of hearing, the anxiety for my mother, 
who is seventy-four years old and who has 
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to work so hard to serve a deaf husband and 
a blind daughter, all these things brought me to 
a dreadful state of mind. Life was hard— 
and then you came with your wonderful even- 
ings! I can lie on my couch and rest, I do 
not have to,take my cane and go out; and 
father is able to hear over the radio. The talk 
which we heard last night about Christ and 
Christianity stirred all three of us. I do wish 
some philanthropist, who“ would like to do 
something for the blind, would furnish radio 
sets to those less fortunate than I.” 


“Less fortunate than I!” The phrase 
rang in my ears. It haunted me for 
days; and then the next letter I pick up 
may have laughter in it. 

One letter, I recall, was from a mother 
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who had a son named Oscar. She said 
she hated to admit it but Oscar was a 
“holy: terror,” She had tried everything 
with him, had spanked him, locked him 
up in closets and sent him to bed sup- 
perless—but Oscar seemed to thrive on 
it. Now an idea had come to her: would 
we on Friday night, after his bedtime 
story, call Oscar’s name and give him 
a talking to? She thought it would do 
wonders for Oscar! 

Another letter was from an excited 
father — an eight-pound boy had just 
arrived and he wanted the world to 
know about it. He wanted us to send 
it out broadcast—he said that he had 
“lots of friends” and they would all be 
pleased to know the big news. But that 
was not all—his wife’s father and mother 
lived in an adjoining state and he most 
particularly wanted them to know. ` 

“Will you kindly broadcast it three nights 
in succession, as they have a new Ford and 

| 


t 


Pacific & Atlantic l 


> { 
> 7 N 
R EANN $ 
- 5 x Y SH $ b 
4 ; By EN CANY t 
7 NS N Ñ YER 
$ A 3 $ 
s ři A : ‘ N RR X ‘5 
oF So R SESS NA P 
; MR 285 x WTS OX . 
Pe SO pe ee eer ee ae 2 gi a a — 


A TYPICAL FAMILY OF RADIO FANS IN GERMANY 


may be out riding and I wouldn’t want them 
to miss it?” 


And then at the bottom he added a 
very human touch—one that any father 


-who has had a nurse come to the house 


and who has been through the big event 
will recognize: 


“Please excuse pencil as I cannot find any- 
thing.” 


Such requests as these we usually an- 
swer by form letter, explaining that 
under the license issued by the United 
States Government a sending station is 
prohibited from putting into the air any- 
thing of a purely personal nature.. _ 

The enthusiasm people have for their 
favorite sending station is surprising. 


`. Constantly we ‘receive presents in the 
form of picture postals, candy; one girl 


learning my name sent me a crocheted 
necktie; a boy in Florida sent us a live 
baby alligator. He had heard our sta- 
tion and wanted to make us a present. 


LA RK 


It is only a matter of time when entertainment broadcast from American stations will 
be picked up regularly in Europe. The popularity of radio is growing rapidly abroad, 
as this after-dinner family party, equipped with seven headphones, attests. 
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Kadel & Herbert 
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5,600 LETTERS FROM FANS—THE RESULT OF 


A TEN-MINUTE TALK 
E When Bernays Johnson broadcast an informal lecture from station: WOO in Phila- 
1 delphia on the subject of radio minerals and crystal sets, he was rewarded with what | 
is said to be a world’s record in fan correspondence. 


kept it at the office, but one morning 


when we came to work it was floating - 


onitop. It had been frozen to death. 
But I think the most tinusual demon- 
stration of affection for a sending station 
was one that happened to WGY. They 
received a letter from an enthusiast— 
Yadon, by name—in. Delevan, Wis- 
consin, saying that a son had just arrived 


in ithe family and that he had decided 


to ‘name. it after WGY, so the boy: went 


into the world christened. Wallace Gor- | 


don Yadon. He is now a husky young- 
ster with-a set of carphones of his own. 

Sometimes, as we sit at a sending 
station, seeing no one, hearing no one, 
we seem so aloof and remote from the 
world, without a place in it, and then 
a letter warm with the breath of life 
comes to us. One ambitious to write 


We put the pet in a goldfish bowl aid 


short stories should be connected with a 
sending ‘station—so often people will 


write more than they will tell in person. 
One can plow right down into the depths 
of the -human heart. . One letter was 


from the younger. of two elderly sisters; 
they lived alone—two old maids, with 


gray hair and ‘shrunken, withered hands. 
The one passion. of their lives had been 
church; it was the big event of the week 
for them; Sunday morning they put on 
their old-fashioned clothes, -locked ` the 


door behind them, dropped the key: into 


their bag and went to church. There 
had. been a rough winter; they had 
grown more feeble—they were no longer 
able to go to church. A radio set was 
put in. Now each Sunday these two old 
women dress up in their: old-fashioned 
clothes, put on their hats and their worn 
silk gloves and devoutly listen to a 
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From a photograph made at WJZ for POPULAR RADIO 


THE TELEPHONES ARE KEPT BUSY DURING A 
BROADCAST CONCERT 
The larger stations keep a staff of attendants on hand to answer calls from listeners; 
sometimes the calls come from distant states! The messages range from comments: 
on reception and transmission to praise and criticism of the program. 


church service. ` During the Scripture 
reading, they follow the pastor in their 
Bibles, and at the offertory they 
solemnly place money on a plate. At the 
end of the service they gather up the 
money and send it to the church where 
they once worshiped; then they take off 
their faded, old-fashioned clothes—and 
another week has gone out of their lives. 

In the minds of the simple, radio and 
religion are often connected; I suppose, 
to the untutored, they both .represent the 
supernatural, for so often we receive let- 
ters connecting the two. One was from 
a lumberjack in the big forests of 
Canada. His letter was on wrapping 
paper; in my fancy I could see him with 
a candle before him gripping the stub 
of a lead pencil, his tongue out, his 
heavy, unaccustomed fingers—more used 
to a cant hook—struggling wah a new 
and difficult task. 


“You sure got me tonight with your church 
servis and singing. I ain’t-been to church for 


eleven years and I want some more. 
was killed by a tree which he didn’t see. I 
wish he could of had it then. Where would 
be the closest place to get a loud speeker?” 


That simple, short, misspelled letter 
told so much. I could see the camp 
transformed, could see the lumberjacks 
with their French Cannuck cook sitting 
around their cabin, staring at the floor, 
the room filled with smoke, the odor of 
unwashed bodies, shaggy whiskers, could 
hear the deep, heavy breathing—all lis- 
tening to a church service a thousand 
miles away. 

While we are on the subject of Can- 
ada I will tell of another letter that 
came in to our office. It was from an 
American wife of a French-Canadian 
living i in Shawinigan Falls, Quebec. This 
is the letter: 

“I want to tell you about our little daughter, 
Maria, aged four. In our family we speak 
only French. Last evening we were much as- 
tonished to hear Maria say, suddenly, in Eng- 


lish, ‘This is. station blank; one minute please.’ 
We expect to teach her English by radio.” 


A man 


: La oat aM ty 
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I will give one more letter, just as it 
came to us. I have not investigated it 
personally and give it only for what it 
is worth, as it is of such a remarkable 
nature that one may well hesitate about 
accepting it. William T. Walters, living 
in Cohoes, New York, was stricken 
with brain fever at the age of sixteen 
months. When he recovered he was 
deaf. He is now thirty-one years old; 
as a result, he has gone through thirty 
years of his life in silence. A friend 
of his, Myron J. Jackson of that city, 
wishing to entertain him put up a receiv- 
ing outfit and by signs asked the deaf 
man to put on the earphones. Here is 
Mr. Jackson’s letter : 


“I adjusted the machine to a good clear tone, 
and after listening for a few minutes the deaf 
man, to our surprise and amazement, pointed 
to an imaginary mustache on his face, which 
meant, ‘Man? At this his mother exclaimed, 
‘Will can hear!’ Expression and animation 
came into his face, while we waited motion- 
less. At the end of the discourse his mother 
asked him in sign language if he had heard. 


With that the man nodded and drew his right 


hand across his breast. In his language this 
meant ‘Honest.’ I asked him what the man 
had been talking about. Pointing to a cigar 
he blew imaginary smoke from his mouth. The 
address had been on ‘Tobacco. ” 


But all our letters are not from people 
telling us how much we have given 
them. No indeed. Stacks of them are 
from people who want to give us some- 
thing. People write to us, or come to 
see us personally, with all kinds of 
queer ideas. They think the public is 
just suffering to be helped by them. 
One man had just invented a new kind 
of rheumatism cure; he wanted to tell 
about his wonderful discovery. “Then,” 
he said, “T’Il do something that has never 
been done before—to every person who 
writes in PII give a free sample of the 
medicine.” He was perfectly serious 
about it—in fact, he looked upon him- 
self as a benefactor of mankind. 

Propaganda is what we have to fight 


hardest of all. People come to us with 
everything—they want to tell how to 
take care of your teeth and then end 
up with an advertisement for their par- 
ticular brush or paste; how to vote, how 
to play some new Chinese game—their 
idea is to popularize it, get in some 
advertising without paying for it. 
Mothers come with talented daughters 
and want them to sing; child-wonder 
violinists, baby elocutionists, animal and 
bird imitators and so on. One day a 
man with an old cut across his face 
came to our office; he said that he was 
an Englishman from South Africa—he 
wanted to deliver a talk on “How to 
Train Lions.” When I.began to probe 
into it I found that he thought maybe 
some circus man would be listening and 
give him a job. He was the first person 
who ever came to us wanting to use 
our sending station as a means of get- 
ting himself a job. The cut on his face, 
he explained, was from one of his 
training experiences. 

Thus they come to our station, young 
and old, wanting to “put something 
over ;” wanting to tell about some won- 
derful real estate development, wanting 
to tell the world about some “new 
thought” idea that is going to make the 
human race over—oh, they are quite 
convinced that they can do a great and 
wonderful thing for the public by talk- 
ing an hour on “The Syncopes of the 
Soul—How to Make the Most of Them.” 
A strange, strange lot they are, all 
dreadfully in earnest. One was a boot- 
legger who wanted to warn people 
against methyl alcohol in cheap whisky! 

Our duty is to sort the wheat from 
the chaff. And our only way of know- 
ing what our success is, is by the “fan” 
letters that come in—those humorous, 
pathetic, astonishing, inspiring, neces- 
sary “fan” letters. We want them. 


Finding Mines by Radio 


How radio waves are being used in new and significant ways for adding to the 
world’s wealth will be told by Dr. E. E. Free in Poputar Rapio for August. 


HOW ELECTRONS DRIFT THROUGH A CONDUCTING WIRE 


The small spheres represent the electrons; the large spheres represent the atoms of 
copper. The arrow shows the direction of drift of the electrons under the electro- 


motive force applied by the battery. 


The electrons are really much smaller, in 
proportion to the atoms, than they are shown here. 


Collision of the electrons with 


the atoms is one cause of resistance. 


How Resistance Affects 
Radio Circuits 
‘All ordinary radio circuits have three electrical prop- 


erties; resistance, inductance and capacity. This article 
is a simple explanation of what resistance is and of how 


it affects the constants of a radio circuit. 


The follow- 


ing articles of this series will tell about inductance and 
capacity. 


By JULIAN K. HENNEY 


s HAT do you mean, resist- 
ance?” 

He was a budding enthusiast. He had 
followed directions to the extent of 
winding “sixty turns of DCC wire on 
a four-inch tube,” had hitched it to a 
“twenty-three-plate variable,” and with 
the aid of other unintelligible apparatus 
had heard music from both coasts. 

And yet he wasn’t satisfied. As he 
said he was “from Missouri,” he 
wanted to know why. And when he 
heard about resistance and inductance 
and capacity and kindred radio terms 
his curiosity was whetted. He didn’t 
know that “DCC” meant “double cotton- 
covered wire” until the dealer had ex- 
plained, and the dealer himself was not 
sure about inductance. 

“The only thing I know anything 
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about is resistance,” said the enthusiast, 
“and the books don’t say much about 
that. Its all inductance and capacity. 
Who put the inductance in my coil? 
Where is it now? What good is it? 
And how much have I? What do you 
mean, inductance ?” 

All three of these things, resistance, 
inductance and capacity, are essentials 
of radio circuits. Resistance is always 
present, and always something of a 
nuisance; inductance and capacity may 
be present or not, but in a complete ra- 
dio circuit, all three are invariably pres- 
ent. 

Resistance is perhaps the easiest to 
understand of the three properties of 
electric circuits. It is not difficult to im- 
agine electricity as flowing through a 
wire, like water through a pipe. Al- 


HOW 


though the actual mechanism is not the 
same, the laws governing the two phe- 
nomena are somewhat similar. The 
quantity of water. that will flow through 
a given pipe in a givén, time is ex- 
pressed by , 


pressure 


: r second = ——-; 
Water per seco friction 


Thus, a pipe of small cross section will 
have a large friction opposing the flow 
of water, and the quantity actually 
flowing will be relatively small. 

The analogous law for a steady direct 
electric current 1s 


pressure 


electricity per second = — 
resistance 


Now the question naturally arises, 
what is there in a wire that corre- 
sponds to the friction in a water pipe 
and thus hinders the flow of the elec- 
tricity? 

To answer this question it will be 
necessary to delve somewhat into mod- 
ern electron theory. l 

According to modern theories, insula- 
tors and conductors are composed of 
molecules and electrons. The electrons of 
insulators are bound together in a cer- 
tain definite fashion, kept in their posi- 
tions by a kind of electronic “Mason 


/ OHM 


14 OHM 


4OHM /OHM 


WMM — 


tend to drift 
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and Dixon line.” Conductors, on the 
other hand, possess certain free electrons 
which are able to move about under an 
electric force. These free electrons mov- 
ing at velocities which may even exceed 
the. stupendous figure of 6,000,000 centi- 
meters—about thirty-five miles—a sec- 
ond are being bumped and hindered in 
their progress by the massive molecules 
which are also in vibration. Although 
the individual electrons move with this 
speed, it must not be thought that they 
go from one end of a wire to another 
at this rate. Their actual motion is in 
all directions, and under the action of 
a driving force (such as a battery) they 
in the direction of the 
electromotive force. The rate of this 
“drift,” which constitutes an electric 
current is seldom greater than one cen- 
timeter a second. 

On their way toward the end of the 
wire, the electrons bump into the mole- 
cules that stand in the way, huge moun- 
tains of metal that impede the progress 
of the infinitesimally small, quickly dart- 
ing carriers of electricity. This elec- 
trical “bumping” gives you an idea of 
one way in which “resistance” may 
arise. 

If one unit of electrical pressure, known 
as the volt, is applied to the ends of the 


Lo OHM 
=> —Ww-— 
2 OHMS 
= —W— 


HOW RESISTANCES MAY BE ADDED OR DIVIDED 
The upper figure shows two resistances in parallel; the joint resistance ts half that 
of either one. In the lower figure the same bwo resistances are connected in series; 
the joint resistance is then twice that of a single one. 
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WHAT THE “SKIN EFFECT” DOES TO CURRENT IN A WIRE 


When an electric current flows in a wire, in the direction of the outer arrows, the 
electrons tend to crowd toward the surface, as indicated by the radial arrows shown 
on the cut-off end of the wire. This ts what is called the “skin effect.” 


wire so that the uncountable number of 
6.28 x 10:8 or 6.28 million million million 
electrons flow through the ammeter per 
second, the resistance is said to be one 
ohm. The actual flow of current in this 
case is said to be one ampere. Our law 
then becomes 


ohms 
volts 


amperes = 


The ohm is the unit of resistance and 
is defined as the resistance of a column 
of mercury 106.3 centimeters high, hav- 
ing a weight of 14.45 grams, the tem- 
perature being 0° Centigrade. 

In our water analogy, the longer the 
pipe and the smaller the diameter, the 
greater the friction. The electrical ana- 
logue is similar. The resistance of a 
conductor is determined by its length, 
its diameter, and the kind of material 
of which it is composed. In general, 
pure metals have a lower resistance than 
alloys, and the higher the temperature 
the greater the resistance. This latter 
fact is obvious, for the molecular agi- 
tation becomes greater as the temper- 
ature rises, and this means that the elec- 
trons will meet with more collisions on 
their journey along the wire. 

The table shows the relative resist- 
ance of several metals and alloys. 


Specific 
Material Resistance 
Silver 1.468 
Copper 1.562 
Aluminum 2.665 
Zinc 5.751 
Iron 9.065 
Platinum 10.917 
German silver 20.243 
Mercury 94.070 


German silver is an alloy composed of 
copper, nickel, and zinc. 

At low temperatures, the molecules 
composing a metal are sluggish in their 
movement. Near the absolute zero 
point, Professor Kammerlingh-Onnes 
has found that the resistance drops very 
suddenly. For instance the resistance of 
mercury at 3° Absolute, or 270° below 
zero Centrigrade, dropped to less than 
one ten-millionth of its value at the 
freezing point of water. A current once 
started in a ring of metal at these low 
temperatures continues for hours after 
the electromotive force is removed, 
showing that the losses due to resistance 
are extremely small. 

At high temperatures, most metals 
experience a rise in resistance. Carbon 
is an exception to this rule. Not only 
does the resistance of carbon not in- 
crease with rise in temperature, but it 
actually decreases. Selenium has its re- 
sistance affected by light, so that 
schemes have been utilized whereby the 
sunrise turns off the light in a channel 
buoy. Bismuth, when placed in a mag- 
netic field, undergoes a change in re- 
sistance, so that the strength of the 
field may be measured by noting the 
change of resistance. 

In our water analogy we saw that the 
only force opposing the flow of water— 
hence something to be made as low as 
possible—is the friction in the pipe. In 
electric circuits, resistance plays the 
same role—it uses up the energy in the 
production of heat which in most radio 
instruments is to be avoided. 
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Forcing current through the heater 
coil of an electric iron produces heat 
energy from electric energy. The fila- 
ment of an ordinary incandescent lamp 
becomes hot and glows for the same 
reason. 

The phenomena considered up to this 
point have been true of “direct current” 
resistance, that is, the resistance offered 
to a steady flow of electricity. In ra- 
dio, however, we are not dealing with 


steady currents, but with currents that. 


reverse their direction of flow many, 
many times a second. Other forces 
come into play as soon as we leave the 
realm of steady currents, and jump into 
“radio-frequency” circuits. 

At 300 meters the current reverses its 
direction twice each cycle or two million 
times a second. Instead of sticking to 
the “straight and narrow” the current 
seems to try to get away from the wire. 
Like water on a rapidly rotating grind- 
stone, it moves toward the outside of the 
wire. At very high frequencies, that 1s, 
at low wavelengths, the current 1s actu- 
ally carried in a thin layer on the out- 


ə 


side of the wire or other conductor. 

This phenomenon is known as the 
“skin effect.” The crowding of the cur- 
rent to the outside cuts down the ef- 
fective cross section of the wire which 
increases the effective resistance. 

Litzendraht wire, commonly known as 
“litz,” was originated to overcome this 
increase of resistance with frequency. 
This wire is composed of many strands 
of fine wire, each insulated from the 
other. Litz is not effective unless great 
care is taken to see that each strand is 
cleaned and soldered when making con- 
nections. Broken wires within the cable 
destroy its effectiveness at once. With 
currents corresponding to a 1,000-meter 
wave this stranded wire is particularly 
useful, while at extreme low wave- 
lengths the current reverses so fre- 
quently that the advantages of strand- 
ing the wire are not so apparent. 

At 200 meters, 99 percent of the cur- 
rent is carried in a thin shell on the out- 
side of the conductor. The thickness of 
this surface layer is about .009 inch. 
For this reason copper tubing is often 


HOW THE OSCILLATIONS OF A PENDULUM ARE DAMPED 
The wind-vane attached to the pendulum at the left increases the air resistance and 
damps the oscillations of the pendulum. In an analogous way, electric resistance 
in a circuit damps out the electric oscillations of an alternating current. 
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have a low resistance to high-frequency 


currents—and that is a task that has 
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Curve B represents a circuit containing more 
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HOW RESISTANCE IN A CIRCUIT AFFECTS TUNING 


Resonance curve A corresponds to a circuit that has little resistance. 
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resistance. 


sharp on a wavelength of 350 meters. 


the same high-frequency resistance as a bothered even the best of engineers. 


used for heavy high-frequency currents; 
the hollow conductor has approximately 


and 


The effect of resistance in high-fre- 
quency circuits is to damp out the oscil- 


Just as mechanical friction is the bane 
of all engineers, electrical resistance, ex- 


cept where heat is required 


solid wire. 


An 


damping out is not advisable. 


analogous effect may be seen by count- 
ing a vane on the bob, so that the air 


ing the number of oscillations a pen- 
resistance is increased. 


lations that exist in the circuit, 


such 


is a thing 

It 
current re- 
The prob- 


’ 


to be avoided by electrical engineers. 
is not sufficient in designing a coil to 
go to a wire table, pick out a size of dulum makes before and after hang- 


wire that has a low direct 
sistance, and wind up a coil. 


The immediate result of adding re- 


lem is one of winding a coil that will 
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sistance to a radio circuit is to broaden 
its tuning. For instance, the two curves 
shown on the preceding page are “reso- 
nance curves” of a small receiving set. 
It will be seen that for a given wave- 
length (360 meters) the amount of. cur- 
rent is large. On either side of this peak 
the current falls off rapidly, so that 
wavelengths lower and higher than 360 
will cause little interference. 

The other curve shows at once what 
happens when resistance is added to a 
high-resistance circuit. Signals of lower 
- and higher wavelengths are much more 
noticeable than in the first case. 

How are we to avoid resistance in a 
circuit, say in a receiving set? : 


A complete answer involves the mu- © 


tual effects of circuits on each other, 
which is a matter that we will discuss 
in the next article, under inductance. 


There are, however, a few practical 
rules to bear in mind, though, like many 
rules, they frequently fail: 


1. Make only single-layer coils—or if 
more than one layer is necessary, use a 
bank winding. 

2. Space solid wires about the distance 
of the diameter of the wire. Do not space 
Litz wire—wind turns closely together. 

4. Avoid taps. 

5. Avoid larger coils than necessary. 
Do not expect a coil large enough to 
tune to waves of 3,000 meters to do 
good work on 300 meters. 

6. Use small tubes and many turns 
rather than large tubes and few turns. 

7. Make leads short and of the same 
size of wire as the coil. 

8. Choose the size of wire carefully. 


It is a safe rule to use wire between 
the sizes of No.-18 to No. 30, although ' 
it must be -admitted that tuners made 
of smaller or larger wire than these’ 
limits sometimes work and work well. 


From a picture made for POPULAR Rapio 


HOW TO CLEAN YOUR CRYSTAL 


When crystals collect a certain amount of grease and dirt they do not function prop- 
erly. When they refuse to rectify, they are usually discarded. They may be cleaned, 


however, by washing and scrubbing with 


t clean toothbrush dipped in alcohol. 


When cleaned tn this manner and allowed to dry they will be almost as good as new. 
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From a photograph made for PopuLar RADIO . o 


The author finds that with the loop attached to his super-heterodyne receiver he 
can overcome most of the obstacles to hot-weather reception, and at the same time 
he gets the much-sought distance. Cabinet No. 1 contains the tuner, cabinet No. 2 
the oscillator and cabinet No. 3 is the radio-frequency amplifier. : r 


_ An Ideal Set for 
Summer-time Reception 


This novel set (which is a development of the super- 
heterodyne receiver described in POPULAR RADIO) 
utilizes a loop aerial—thereby reducing static to a 
minimum and practically eliminating interference 
from stations operating on the same wavelengths. 


By J. R. MARSH 
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HERE are few experienced radio acquired more easily with the usual 
fans who will question the ad- antenna and ground than with the loop. 
vantage of a directional loop over any A properly designed loop and a slight 
other antenna system for use with a addition to cabinet No. 1 of the simpli- 
super-heterodyne. On the other hand, fied super-heterodyne described in Poru- 
the experience needed to properly oper- LAR Rapiro for September, November 
ate a super-heterodyne can no doubt be and December of 1923, will give such 
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manifest advantages, in ‘operation and 
results, as to many times justify the 
trouble and slight expense involved. 

Before describing the loop and its re- 
sults, let us first consider its ana ae 
They are: 

1: Reduction in amount of inter- 
ference both from code and from het- 
erodyning between transmitted carrier 
waves. This is accomplished R means 
of directional tuning. 

2: Less annoyance from static. 

3: Greater selectivity, because the re- 


sistance present in the ordinary antenna 


system is almost totally absent in the 
loop. 


by (1), (2) and (3) plus the elimina- 
tion of regeneration in the “first” de- 
tector circuit (cabinet No. 1). 

5: Greater distance. ~ 

Now there may be some skepticism 
about No. 5. But it’s-true. ` Success- 
ful DX reception requires the elimination 
of noise, code signals, static and other 
distracting’ factors as far as possible. 
Regeneration in the “first” detector cir- 


cuit (cabinet No. 1) is, in the writer’s 


V 


VOUC 


OTeLOTererorererere 


4: Much better quality. Accomplished 


issues of PoruLAR RADIO, 


opinion, more harmful than helpful to 
distant reception. And the directional 


loop cuts down other interference to a 


minimum. | 

Receiving conditions, under which the 
set described in this article has been 
used, have -been particularly annoying. 
‘A’ location, between the N. Y., N. H. 
& H. Railroad and Long island Sound, 
midway between Bridgeport- and- New 
Haven in Connecticut and adjoining a. 
trolley line, is a combination. trying to 
the patience of anyone striving for per- 


fect - reception with. a SUDET RSIR l 
receiver; 
v One ‘point :should be- emphasized; à 


see tenes amplification must bė 
employed. One stage of audio with a 
by-pass condenser connected across thé 
primary of the transformer and followed 
by a push-pull stage of amplification 
with “C” battery bias, ‘such as described 
by Mr. Laurence M. Cockaday in recent 
is an ideal 
combination, or a Western Electric 10-A 
or 14-A outfit can be used with great 
satisfaction. Failing in these, a Bristol 
single-stage power amplifier, using a 
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THE CHANGES TO MAKE TO ADAPT THE SET TO A LOOP 


| Ficure 1: At the left is shown the part of the circuit in cabinet 1 (the detector 
unit) as it was qriginally. At the right is shown the changes the author makes. 
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VT-2 or UV-216-a tube will be found 
satisfactory. Whatever type of ampli- 
fication is used, be sure it is properly 
designed and built to avoid distortion, 
and use a proper amount of “C” battery 
to aid in this and also to cut down the 
drain on the “B” batteries. It is per- 
fectly satisfactory to operate the set 
itself on a 45-volt “B” battery, with 90 
volts to 125 volts on the audio-frequency. 
This, also, is an important economy on 
“B” batteries as it is impractical to 
bias the intermediate-frequency tubes 
without first neutralizing the grid-plate 
capacity. This latter practice would 
eliminate regeneration in these stages and 
weaken the signals. Incidentally, the 
regeneration in these stages is so easily 
controlled by the potentiometer that no 
noise or distortion need result from it, 
and it is a help in bringing up the 
efficiency of the amplifier, 

Perhaps, before proceeding to describe 
the loop, it would be well to give a log 
of the stations picked up in three weeks’ 
time, using a Western Electric 10-A 
amplifier and loudspeaker with the horn 
in the adjoining room. With two or 
three exceptions these stations were all 
tuned in directly on the horn, without 
the use of headphones. 

Some slight unevenness will be noticed 
in the relative settings of the oscillation 
condenser (second column under “Set- 
tings”) and the corresponding wave- 
lengths. This is due to the fact that 
broadcasting stations do not, as a rule, 
continually check their wavelength, and 
variations do occur. The oscillation con- 
denser should have a critical maximum 
point for each wavelength, provided the 
oscillation coupling is unchanged. All 
the above readings were made with the 
coupler fully at maximum. This coupling 
need only be touched occasionally, when 
needed, as a vernier adjustment. Rather 
than trying to do all the adjusting with 
the oscillation condenser, yse the coupler 
at 95 on the dial which will leave five 
points margin. 

You may note that the oscillation- 
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condenser dial readings only go up to 
57 for the maximum wavelength now 
in use. The condenser used is a Fett 
and Kimmel split-frame vernier with 27 
plates. A condenser of 17 plates of the 
Same size and without vernier would be 
much better, any vernier action needed 
being obtained by the use of the oscilla- 
tion coupler, as described in the preced- 
ing paragraph. 

The 7-plate condenser in cabinet 
No. 1 is used twice, as will be noticed. 
The loop is covered with 10 turns of 
silk-covered multi-strand loop-antenna 
wire (not Litz, which is braided). The 
turns are spaced 3% inch on centers, and 
each side of the loop ts 354 inches. 
The lead-in from the loop to the set is 
approximately 6 feet, 6 inches long and, 
to reduce capacity effect in handling the 
loop, “electric iron” flexible cable was 
used, the two insulated wires thus being 
always side by side. The condenser 
effect in this lead-in stabilizes the loop 
against body capacity to a marked de- 
gree. The inductance of this loop, com- 
bined with the capacity of the lead-in 
wire plus the shunt 7-plate variable con- 
denser, has a wavelength range of from 
360 meters to 590, so a tap is taken at 
the end of the seventh turn on the loop, 
and a switch is provided to “dead end” 
the last three turns when lower wave- 
lengths are desired. Using seven turns 
only gives a range of from 235 meters 
to -360 or 365 meters, thus avoiding 
overlap, and giving a total range fully 
adequate for all but five or six small- 
powered stations. 


Constructional Details 


For changing the “first” detector circuit, ob 
tain one switch and two switch points similar 
to those controlling the primary tuning, and 
mount the switch on the panel vertically on a 
center with the existing switch and 2'% inches 
below it, center to center. Mount the two 
switch points directly above the new switch 
and about 4 inch on centers. Add an addi- 
tional binding post on the left end of cabinet 
No. 1 and 1% inches vertically above the ex- 
isting ground binding post. Having completed 
the mounting, change the wiring this: 


(a); by removing the line connecting the 
outside of the primary winding on the 
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THE LAYOUT OF THE APPARATUS 


Here is shown the method of setting up the three cabinets of the set, with the power 
amplifier placed in back of cabinet No. 3. The loop is suspended from an arm 
attached to the door frame and guyed to the picture molding. 


33 


| 
į 
i 
j 


34 POPULAR RADIO 
LOOP LOG 
Full or Tapped _ Distance, 
No. Call Letters Wavelength: Settings . Loop Location _ Miles 
1 .WABT 252 -20 13% T.L. Washington, Pa. 280 . 
2 WAAM 263 26 14 TI Newark, N. J. l 70 
3 WIAD 254 33 15 T.L. Philadelphia, Pa. 135 
4 WNAC 278 40 17 T.L. Boston, Mass. 150 
5 WTAS ’ 275 43 17% T.L. Elgin, ii. 760 
6 KFKX 286 45 18 T.L, Hastings, Neb. 1,200 
7 WCAU 286 47 18% T.L. Philadelphia, Pa. 135 
8 WPAI 283 51 19 T.L. State College, Pa. 300 
9 WSAI 309 58 20% T.L. Cincinnati, O. 600 
10 WLW 309 59 20%% T.L. Cincinnati, O. | 600 
11 KDKA 326 72 24 T.L. E. Pittsburgh, Pa. 335 
12 WBZ 337 85 26 T.L. Springfield, Mass. - 50 
13 WCAL 360 89 27 T.L. -= Northfield, Minn. 1,100 
14 WDAP 360 94 28 T.L. Chicago, Til. 750 
15 WHN 360 0 2914 F.L. New York City, N. Y. 60 
16 WHAZ 380 10 30 F.L. Troy, N. Y. 140 
17 WGY 380 9 31% F.L. Schenectady, N. Y 150 
18 WTAM 390 12 31% F.L. Cleveland, O. 440 
19 WFI 395 15 34 F.L. Philadelphia, Pa. 135 
20 WOAI 385 13 321% F.L. San Antonio, Tex. 1,660 
21 WDAR 395 10 33 F.L. Philadelphia, Pa. 135 
22 WBAV 390 10 331% F.L. Columbus, O. | 525 
23 WDAF 411 27 34% F.L. Kansas City, Mo. 1,130 
24 WOR 405 20 35 F.L. Newark, N. J. 70 
25 WJY 405 20 35 F.L. New York City, N. Y. = 60 
26  WHAS 400 20 35 F.L. Louisville, Ky. 680 
27 PWX 400 25 3514 F.L. Havana, Cuba 1,350 
28 WLAG 417 28 371% F.L. Minneapolis, Minn. -1,050 
29 WSB 429 35 39 F.L. Atlanta, Ga. -800 
30 CFCF 440 36 40 F.L. Montreal, Canada . 330 
31 WOS 441 38 39 F.L. Jefferson City, Mo. 1,000 
32 WJAZ 448 39 401% F.L. Chicago, Iil. 750 
33 WJZ 455 45 424% F.L. New York City, N. Y. - 60 
34 WCAE 462 46 45% F.L. Pittsburgh; Pa. Ko 340. 
35 WCAP 469 50 46 F.L. Washington, D. C. 250 
36 WRC 469 50 46 F.L. Washington, D. C. _ 250 
37 KFI 469 47 45 F.L. Los Angeles, Cal. 2,500 
38 WBAP 476 53 474% F.L. Fort Worth, Tex. 1,460 | 
39 WFAA 476 54 5 F.L. Dallas, Tex. | 1,430 
40 WOC 484 55% 45% F.L. Davenport, Iowa 900 
41 WEAF 492 60 8 F.L. New York City, N. Y. 60 
42 WMC 500 64 51% F.L. Memphis, Tenn. 1,000 
43 WIP 509 66 52 F.L. Philadelphia, Pa. 135 
44 WOO 509 66 52 F.L. Philadelphia, Pa. 135 
45 WWJ 517 70 54 F.L. Detroit, Mich. 500 
46 WOAW 526 73 5214 F.L. Omaha, Neb. 1,180 
47 KYW 536 79 57 F.L. Chicago, Ill. 750 
48 KSD 546 83 56 F.L. St. Louis, Mo. 920 
28,800 


e rr ee, 


variocoupler with the condenser. This is 
the line that continues from the condenser 
to the grid of the tube, 
(b); by connecting the new binding post 
with the left of the two new switch points 
and thence to the variable condenser, 
(c); by connecting the outside of the pri- 
mary winding on the coupler with the 
new switch arm, 
(d); by connecting the right-hand switch 
point with the ground lead from the 
ground post to the other side of the vari- 
able condenser. 
Diagrammatically the wiring before and 


Average, 600 


after will be as shown in Figure 1. 

Note what occurs when the new switch arm 
is thrown to the right; the one terminal from 
the loop goes to the grid, the other goes to the 
grid return with the condenser in shunt. The 


-variocoupler primary is grounded at both ends, 


and no feed-back.-takes. place. 

This is the normal way to use the loop. But 
suppose you think you have a very distant sta- 
tion and you cannot seem to find the absolute- 
ly correct hair line for the oseillation-condenser 
setting. Then, throw the switch to the left, 


‘which places the loop inductance and the 


variocoupler primary winding in parallel. Now, 
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WIRE BRACES 70O 
PICTURE MOULDING 


LEAD-IN 


4 STOVE BOLT 
4 BLOCKS 4142 


THE MECHANICAL DETAILS OF THE LOOP 


Ficure 2: This drawing gives the dimensions for the wooden pieces, the arrange- 
ment of the tap switch and the method of support. 


advance the condenser in cabinet No. 1 (since 
two inductances in parallel require more ca- 
pacity for a given frequency than either one 
alone) to the point where the characteristic 
crackle of the station static noise is notice 1. 
If your coupling dial is set at 50 on the vario- 
coupler you will find a considerable regenera- 
tion taking place, and the exactly correct set- 
ting on the oscillation condenser will be com- 
paratively easy to find. 

Now, throw the switch back to the right, 
reset the primary condenser, and you have the 
maximum tuning and signal which the correct 
condenser setting will give. Of course, on 
very weak signals care in bringing the poten- 
tiometer and rheostat on cabinet No. 3 to the 
point nearest oscillation without distortion will 


strengthen signals, as will adjustment of the 
other two rheostats. 


Construction of the Loop 


The diagrams in Figures 2 and 3 show clear- 
ly the construction of the loop and its support 
in such manner as will permit easy revolution. 
-Provision is made for practically full 360°, 
thus permitting the lead-in corner of the loop 
to be beyond the center of the loop in respect 
to the broadcasting station, although it will 
work almost as well when reversed. The max- 
imum signal strength position of the loop is not 
very definitely marked, but the minimum or 
right-angle position can be easily found by the 
almost complete cessation of signal, so the best 
maximum should be taken at right angles to 
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the minimum. Sometimes, when two carrier 
waves from stations in different directions are 
heterodyning, as is often the case close to the 
360 and 400-meter wavelengths, a compromise 
position can be found giving an almost com- 
plete minimum on the undesired station. For 
instance, at Milford, Connecticut, it has been 
found possible to separate PWX from WHAS 
and from WOR by using this simple expedient. 

As will be seen from the diagram (Figure 
2), this loop is so supported that its vertical 
over-all dimension is nearly 4 feet. 
this size .should preferably be mounted over 
the table containing the set. Assuming an av- 
erage ceiling height of 9 feet to 9 feet 6 inches 
clear, the lowest corner of the loop can be 
from 4 feet 6 inches to 5 feet off the floor, the 
former being well within reach of an operator 
sitting at the table. The loop should be so 
placed laterally, with respect to the chair used 
by the operator, as to avoid the possibility of 
striking the head on sudden arising. 

The loop, after construction and before wir- 
ing, should be stained with the desired color 
and then waxed. Be sure to rub the wax 
down very thoroughly. In applying the wire, 
start with a switch point fastened through the 
corner of the lowest 3-ply 
thereto with a split brass clip soldered to loop 
wire. The final turn should be secured in 
a similar manner to another switch point on 
the opposite side of the same block. The 
lead-in wires at the end of the flexible lead- 
in cable should be separated slightly and 
the two wires secured to the reverse ends of 
the switch points, using similar clips. Tape 
the insulation of the cable where the wires 
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A loop of © 


block, connecting | 


are separated. Secure the cable to the frame 
of the loop with a binding of tape. The con- 
nections of the other end of the lead-in wires 
to the binding posts on cabinet No. 1 should 
be made in a similar manner, and with similar 
clips. These clips should be of heavy cons 
struction, and the jaws may have to be spre d 
slightly to fit over the binding posts. Allow 
length enough in the lead-in cable to make the 
turning of the loop possible without any strain 
on the cable. A total length of 6 feet, 6 inches 
will be found to be about right. 

In winding the loop make slight grooves in 
the ends of the plates, evenly spaced, but only 
about one half the diameter of the wire i 
depth. Do not force the wire down into the 
slots, as this may injure the insulation or the 
wire, Do not pull the first few windings to 
tightly, as this may distort the frame of th 
loop. Adjust the tension of the wires after all 
turns are on, before soldering on the final clip} 
After the winding is completed and the swite 
is mounted, this switch being also on the low 
est plate, carefully bare the beginning of thé 
eighth turn at a point about opposite the swite 
nut, and solder on a wire from this to a lu 
secured under the switch nut. Similarly, con$. 
nect the terminal switch point (end of the tenth 
turn counting in the same direction) to the 
switch point provided for the switch on th 
plate. When this switch is closed the las 
three turns of the loop will be dead-ended, a$ 
shown in Figure 3. 

Brace the supporting rod with two wires 
connected to the picture moulding. Lateral 
bracing will hardly be necessary if the wall 
end of the rod is fitted firmly into a collar 
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HOW THE LOOP IS WIRED AND TAPPED 


Ficure 3: The figures denote the turns of the loop so that you will know just where 
to place the short-circuiting switch and where to take off the lead-in wires. 
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From a photograph made for POPULAR RADIO 


agh, A TIDY INSTALLATION FOR THE LIVING ROOM 


The author, places his loudspeaker in the adjoining living room. 
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He tunes in with 


the Medophones and then switches on the lowdspeaker and then goes into the room 
. _ where the KEUNE ts located and enjoys the program. 


well secured in pies, If lateral Bracing wires 
are used, they must be placed so as not to in- 
terfere with the turning of the loop. 

You have been told how to use the coupler 
in parallel with the loop, but another practical 
experiment may be made by connecting one 
end of a moderate length indoor antenna to 
the loop. This is best done by slipping the end 
of the antenna wire into a Fahnestock clip, and 
slipping the flat end in between the switch arm 
on the loop and the switch point: If the switch 
is a heavy-duty one, with a multiple-strip blade, 
it will hold this clip firmly. You. will still find 
some directional effect in the loop, but a lim- 
ited wavelength range. 


you may try with this outfit. 
How to "Operate the Set 


It may be “well to point out three simple 


changes to be made in the set which will im- 
prove, its operation and particularly. ‘so when 
using a loop. 

1: Remove the two top binding posts from 
the right-hand end of cabinet No. 3, drill out 
the holes slightly and insert a pair of phone- 
tip jacks, permitting the use of headphones, 
whenever desired, by merely pushing the tips 
into the jacks. Remiount the binding posts (re- 
moved) on the rear of the cabinet directly in 


The results are inter- 
_esting. There are other combinations which 


line with the jacks. Connect the rear of the 


jacks to the binding posts by bus-wire and in 
order to make it still possible readily to re- 
move the front panel use two sections for 


each connection, joining each pair by a Fahne- 


stock clip mounted on the end of the cabinet, 

It is a great convenience to be able to hook in 
a pair of phones instantly, at any time, without 
disturbance, to the audio stages, which will 
be connected, of course, to the binding posts re-: 
set on the rear of the cabinet. 

- 2: Connect a mica fixed condenser across the 
new wires from phone jacks to reset binding 
posts of, say, .005 mfd. capacity. This will 
mellow reception, and, if the capacity is too 
large, will reduce the volume somewhat. Even 
mica condensers vary from their rated capaci- 
ties at times, so it will be best to try several 


sizes, .001, 0025 and .005 mfd., until the correct 


one is found for best all around results. 

3: Connect a mica fixed condenser across the 
binding posts leading to +A and —A to 
keep any stray intermediate frequencies out of 
the “A” battery. This addition will materially 
ease operation and increase sensitivity. 

4: Add a small-size mica condenser across 
the leads connecting the two top binding posts 
on the right-hand end of cabinet No. 1 with 
the two top binding posts on the left-hand end 
of cabinet No. 1. Try out varying capacities, 
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Ficure 4: A schematic view of the table layout. showing the path of the loop as tt 
revolves in position above cabinets 2 and 3. 


say, .00025, .0005, and .001 mfd. Select the one 
that does not lower the settings of the oscil- 
lation-condenser dial too greatly, not over 4 
to 5 divisions. For instance, if the condenser 
dial settings for Station WJY are 20-35 before 
adding this condenser, they should be 20-30 or 
20-31 after adding. 

The addition of this condenser is of real 
value, increasing the range of the potentio- 
meter and consequently giving greater ampli- 
fication because the oscillation point is not so 
quickly reached on the intermediate amplifier 


tubes, and generally sharpening the tuning, and 
consequently the selectivity. 

After adding the above condenser it was 
found possible to tune out WSAI on 309 me- 
ters wavelength and 600 miles away, a station 
whose received signal at Milford, Connecticut, 
is always strong, and tune in KGO at Oakland, 
California, on 312 meters wavelength and 2,500 
miles away, the latter being weakly audible on 
the loudspeaker and without interference. The 
direction of loop for these two stations is prac- 
tically the same. 


The New and Terrible “Death Rays” 


THE dream of inventors and scientists has at last come true; 
energy may now be transmitted through space without the use 
of wires, cables, pipes or other carrier mediums. Not only that, 
but this current ts powerful enough to halt motor cars, cripple 
airplanes in flight and to destroy life! How this amazing inven- 
tion operates and what it can do will be told by its inventor, 
Mr. H. Grindell Mathews of England, in Poputar RaDio for 


August—next month. 
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COMBINATION CRYSTAL AND REGENERATIVE VACUUM-TUBE RECEIVER 


Cost of parts: Not more than $27.00. 500 miles (with vacuum tube). 
Selectivity: Good (with crystal). Excellent Outstanding feature: By simply throwing a 

(with vacuum tube). switch, the operator can listen in with a 
Operation: Simple. crystal detector for local reception, or 
Construction: Not complicated.* can use the vacuum tube for distant sta- 
Approximate range: 15 miles (with crystal) ; tions. 


*(See PoruLar Rapio, May, 1923, page 397, for constructional details.) 


100 BEST HOOK-UPS 


INSTALLMENT NO. 8 


N this series of hook-ups is being published—for the special benefit of 

the radio novice who is undecided as to just what circuit hè wants— 
100 of the best radio receiving and amateur transmitting circuits, each 
thoroughly tested. The approximate ranges given here are averages 
based on actual records made'with sets throughout the country. During 
the summer the actual ranges may fall to 50 percent of the value given, 
while in the winter, in the best of conditions, the actual ranges may exceed 
the values given by as much as 500 percent. All of these circuits have been 
described in detail in previous issues of PopuLar RADIO. 
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PUSH BUTTON 


BATTERY BUZZER 


CRYSTAL RECEIVER WITH INDUCTIVELY COUPLED BUZZER TEST 


Cost of parts: Not more than $20.00. Approximate range: 15 miles. 
Selectivity: Good. Outstanding feature: A really good buzzer test 


Operation: Easy. for setting the crystal for maximum sen- 
Construction: Very easy to make.* sitivity. 


*(See Poputar Ranpio, February, 1924, page 188, for constructional details.) 


V GL 


R 
VC ee ie oes 
© © ajajaja] aly 
JEL B2Z2EV a” 
= 
NOVEL VARIOMETER HOOK-UP 
Cost of parts: Not more than $24.00. Approximate range: 800 miles. 
Selectivity: Fair. Outstanding features: Strong signals from one 
Operation: Rather complicated. tube. The set will readily radiate, unless 
Construction: Just an ordinary acquaintance carefully handled. For this reason is a 
with tools and some experience in wir- menace to a neighbor’s reception, in the 
ing up the circuit is necessary.* hands of a novice. 


*(See Popurar Rapio, August, 1923, page 176, for constructional details.) 
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CONDUCTIVELY COUPLED, CONDENSER- TUNED, VACUUM-TUBE CIRCUIT 
Cost of parts: Not more than. $20. 00.. Note: Construction: Easy to build, and a good cir- 


a 


The cost of tubes and batteries: are not . -cuit for the beginner to try.* - 
included in the costs -given in these de- . Approximate range: 100 miles. 
scriptions. _ Outstanding feature: The best set for the be- 
Selectivity: Fair. | ginner to learn the operating characteris- 
. Operation: Simple. . | tics of the -vacuum tube with. 
*(See POPULAR Rapto, January, 1923, ‘page 61, for constructional details.) 
_. RFT. 


A” B°S7EK 
TWO-TUBE CRYSTAL-DETECTOR REFLEX 


Cost of parts: Not more than $45.00. other.* 

Selectivity: Very good. Approximate range: 1,000 miles. 

Operation: Fairly simple. Outstanding features: Loudspeaker operation 

Construction: Not easy to make. Care must is possible with only two tubes. The cir- 
be used in mounting the transformers in cuit has the advantage, also, of being work- 
the proper position with respect to each able with a short antenna. 


*(See Porurar Ravio, March, 1924, page 293, for constructional details.) 
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ONE STAGE OF TUNED-RADIO-FREQUENCY AMPLIFICATION, WITH A 
VACUUM-TUBE DETECTOR AND TWO STAGES OF AUDIO-FREQUENCY 
AMPLIFICATION 

Cost of parts: Not more than $50.00. before it is finally decided upon.* 

Selectivity: Excellent. Approximate range: 500 miles. 

Operation: Not hard to tune. Some experi- Outstanding features: The set will operate 
ence will have to be gotten, however, be- without an antenna and employs two 
fore the operator will be able to get the grounds or a ground and a short piece of 
most out of the set. wire acting as a counterpoise. It tunes 

Construction: Rather complicated. The lay- extremely sharp, and will operate a loud- 
out of the set should be carefully studied speaker. 


*(See Poputar Rapio, November, 1923, pages 374-5, for constructional details.) 
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CIRCUIT EMPLOYING TWO STAGES OF TUNED-RADIO-FREQUENCY AMPLI- 
FICATION, WITH A CRYSTAL DETECTOR 


Cost of parts: Not more than $56.00. parts will render the peui useless.* 

Selectivity: Excellent. Approximate ranges 1,500 miles. 

Operation: Rather critical in operation. Outstanding features: A set for the man who 

Construction: Not very hard to make. Be sure wants distance, but who is willing to de- 
that the best parts are obtained and the pend on the headphones instead of trying 
results will exceed expectations. Poor to use a loudspeaker. 


*(Sce Porvrar Rapio, April, 1924, pages 400-1, for constructional details.) | 
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THE REMY REFLEX 


Cost of parts: Not more than $70.00. fer to the article in the issue given below.* 
Selectivity: Very good. Approximate range: See Remy’s article. 
Operation: Simple. l Outstanding features: Simplicity of control and 
Construction: Not very difficult to make. Re- * economical from a tube standpoint. 


*(See Poputar Rapio, February. 1924, page 167, for constructional details.) 
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GRIMES INVERSE-REFLEX 


Using two stages of tuned-radio-frequency Construction: More or less complicated. There 


amplification, one stage of transformer- are a number of precautions that must ke 
coupled radio-frequency amplification, taken to get the circuit to function prop- 
vacuum-tube detector, and two stages of erly.* ; 
audio-frequency amplification. Approximate range: 2,000 miles. 
Cost-of parts: Not more than $55.00. Outstanding features: Simplicity of control, 
Selectivity: Very good. and sensitivity to weak signals, as well as 
Operation: Not complicated. Two controls. being economical from a tube standpoint. 


*(See Porurar Rapto, April, 1924, page 398, for constructional details.) 


Git was ‘great. Please do it again.” 


‘OR .the fist time : in 1 history a. real 


circus has been~broadcast. 


For the first time in history a_micro- 


phone. has been brought ‘ ‘under the big 


top” (as ` the circus tent is called) . di- 
~ rectly - in - front of the elephants and 


. -tigers and. the steam calliope and ‘circus 
“freaks. and ‘the. circus announcer, 


into: the: ether. so : that children, big, and 
little, who had never been tō a circus 
or heard a lion’s roar could experience 


a new thrill, 
And they -did not sound a bit like the 


Interndtional «ne na ota Saree 
| 
z “Last night I lissened i in on my Fadio set nd oe the: wild auth and 


-noises made. by Beer Rabbitt or S 
time story characters, either. 
‘chesty bass roar in New Y ork was hear 
not only, over a greater part of thé 


‘United’ States and Canada, puny in far-off i 
-Londont..j. 0.5 hs wo ae 


| and . 
the ‘strange ‘noises -have been ‘sent: ‘out 
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that Came to W illie 
By W: E: MEENAM 


—WILLIAM NOYES, ' aged. 10. 


Chipmunk or any `of- the- other” bed i 
No siree} 
No bedtime story ever had a characte 
like Leo, the real . African lion, whose ` 


This: unique experiment: was conducted” 
in the “greatest ‘show’ on`. earth”—that 
of the famous Barnum and Bailey-Ring- 
ling Brothers’ Circus, in collaboration 
with station WGY in Schenectady and 


„> fan, 
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station WJZ in New York City. 
Station WGY was connected to the 
circus scene by land circuits. The sig- 


nals were carried by wire from New-- 


York to the control room of the sta- 
tion in Schenectady, and from that point 
they were sent to two distinct trans- 
mitting units. From the first, transmit- 
ter signals were sent out. on 380 meters 


wavelength, and from the second, the 


signals were ‘broadcast on 107 meters. 
It was on the latter wavelength, with 


‘its freedom from interference, that: the 
yoices “of the ‘circus captives were car- 


tied across the Atlantic. 


q 


= “All Ti needed to complete the TE 


of being at the circus,’ wrote 
was a bag of peanuts.” 


in one. 


On the night that the circus. took the 
ether it was playing in. New York City. 


But the audience was asked to think of 
the concert of animals as coming from 
the jungle. It is probable that the 
audience could imagine such a picture— 
but to those who were trailing the micro- 
phone the scene was quite different. 
Caged and tethered animals flanked 
both sides of the circus corridors. On 
the left, one glanced into the haughty, 
supercilious countenance of a camel and 
on the other side into the cold, wicked 
eye of a Bengal tiger. } 
-Back of the cage of tigers and almost ; 
within reach of their swishing tails, the 
radio operators set up their amplifying 
unit, through which. the microphone | with 
a 500-foot lead was connected by wire’ to 
“the control room of W JZ. As the. radio 
Operators were getting into communica-. 
tion with stations Wie and WGY, . 


z Pein a . 
l 
. ` s n 
TN oa 
; . 


“LADI-E-S AND GENTLEMEN —— 


Here ts the circus announcer standing before the radio apparatus through which 

he introduced the side show to the boys and girls within a radius of 2,000.4niles. 

Just after this picture was snapped little Cliquot, the African bushman, poured an 
impassioned “speech” into the microphone. 
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‘+ ° T THE TIGERS GROW KITTENISH WITH THE MICROPHONE ~“ ee 


But when they were aroused to vocal utterance, they roared out of turn, and the 
listening fans were treated to a ‘real jungle bedlam. 


preparatory to opening the circuit, Lew 
Graham, the circus announcer, dapper 
in conventional garb, explained to the 
roustabouts and others within hearing 
that the microphone is a delicate instru- 
ment made to catch the slightest sounds. 
He warned them not to scuffle feet, clear 
throats, scratch matches or make other 
sounds, 

Then the menagerie went on the air. 

After the preliminary words in which 
Lew established relations with all the 
little boys and girls, the microphone was 
taken within a few feet of the steam 
calliope. After this distinctive instru- 


ment had given the proper circus flavor, 


the journey through jungleland began. 


The “mike” was taken direct to the 

cage of “Queenie,” a Bengal tiger that 
is perpetually peevish. Her trainer spoke 
a few words to introduce her pets, 
but “Queenie” spoke out of turn and 
drowned out her words at the sight of 
a keeper whom she particularly disliked. 

While the tigers were still giving vent 
to their feelings, the microphone was 
taken to a neighboring cage that was 
filled with lions. Their trainer intro- 
duced each of his friends and each 
acknowledged the introduction in turn. 
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HATTIE, FHE ELEPHANT, MAKES HER DEBUT TO THE FANS 


Strangely enough, the voice of the mighty elephant is a tiny squeal. 
elephant “trumpets” through its trunk the noise may be heard for miles. 


But when the 
Hallie 


obliged with both noises. 


No prodding was necessary; they be- 
came vocal at the sight of the iron, 
and they fairly made the well-known 
welkin ring. 

But time was passing and the menag- 
erie had but a hálf hour to do its radio 
turn. Cutting back through the growing 
crowd and drągging the wire with them, 
the radio men carried the “mike” to the 
long row of elephants, big and little. 
In the center of the group, with toes 
whitewashed for the evening show, stood 
the husky Hattie, biggest of lady ele- 
phants. Hattie wasn’t shy; every time 


d 


her name was called she responded in 
emphatic elephant language. Then along 
came Will. This magnificent elephant 
came down elephant lane _ unescorted, 
stopped at the microphone and when his 
name was called he just threw back his 
palm-leaf ears and trumpeted. It was 
an elephant-sized blast, and no amplifica- 
tion was necessary to get it through to 
Schenectady ! 

Next on the program was Cliquot, the 
African bushman. Cliquot delivered a 
speech in bushman patois. He was glib 
—even eloquent—and toward the end 
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`=- ° T THE TIGERS GROW ‘KITTENISH WITH’ THE MICROPHONE” 


But when they were aroused to vocal utterance, they roared out of turn, and the 
listening fans were treated to a real jungle bedlam. 


preparatory to opening the circuit, Lew 
Graham, the circus announcer, dapper 
in conventional garb, explained to the 
roustabouts and others within hearing 
that the microphone is a delicate instru- 
ment made to catch the slightest sounds. 
He warned them not to scuffle feet, clear 
throats, scratch matches or make other 
sounds, 

Then the menagerie went on the air. 

After the preliminary words in which 
Lew established relations with all the 
little boys and gitls, the microphone was 
taken within a few feet of the steam 
calliope. After this distinctive instru- 


ment had given the proper circus flavor, 


the journey through jungleland began. 


The “mike” was taken direct to the 
cage of “Queenie,” a Bengal tiger that 
is perpetually peevish. Her trainer spoke 
a few words to introduce her pets, 
but “Queenie” spoke out of turn and 
drowned out her words at the sight of 
a keeper whom she particularly disliked. 

While the tigers were still giving vent 
to their feelings, the microphone was 
taken to a neighboring cage that was 
filled with lions, Their trainer intro- 
duced each of his friends and each 
acknowledged the introduction in turn. 
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HATTIE, THE ELEPHANT, MAKES HER DEBUT TO THE FANS 


Strangely enough, the voice of the mighty elephant is a tiny squeal. 
í ” * ‘ la a : 
elephant “trumpets” through its trunk the noise may be heard for miles. 


But when the 
Hattie 


obliged with both noises. 


No prodding was necessary; they be- 
came vocal at the sight of the iron, 
and they fairly made the well-known 
welkin ring. 

But time was passing and the menag- 
erie had but a hálf hour to do its radio 
turn. Cutting back through the growing 
crowd and dragging the wire with them, 
the radio men carried the “mike” to the 
long row of elephants, big and little. 
In the center of the group, with toes 
whitewashed for the evening show, stood 
the husky Hattie, biggest of lady ele- 
phants. Hattie wasn’t shy; every time 


her name was called she responded in 
emphatic elephant language. Then along 
came Will. This magnificent elephant 
came down elephant lane unescorted, 
stopped at the microphone and when his 
name was called he just threw back his 
palm-leaf ears and trumpeted. It was 
an elephant-sized blast, and no amplifica- 
tion was necessary to get it through to 
Schenectady ! 

Next on the program was Cliquot, the 
African bushman. Cliquot delivered a 
speech in bushman patois. He was glib 
—even eloquent—and toward the end 
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grew plaintive and tearful. . 
told him that his little brothers and 
sisters in Africa might hear him. © ` 

With the long: wire trailing. out be- . 
hind and the crowd following close, the 


microphone was then taken to the noisi-. 
est animals in the menagerie, the. seals, - 
where there were solos and choruses. 


The sleek animals squirmed around flap- 


ping their tails, and while they barked . 


they kept their eyes glued to the point 
from which live fish are generally tossed: 

The final performers were the laugh- 
ing hyenas. It was feared that. they 


might be too sleepy after supper to find: 


anything to laugh at, but they .were 
finally aroused. But it wasn’t a healthy, 
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Underaood & Underwood 


- Lew. had. ae hearty. laugh. 


You shivered at: the 
. thought of hearing a laugh like that on 
a dark night! .. 

_ By. this, time. ‘crowds for the evening 
“shaw had begun to assemble, and already 
white-coated - salesmen’ with lemonade, 
popcorn and vou ‘were announcing 
their ‘wares. 

It was time .for junglelaiid to say 


good. night to its out-of-town customers. 


Cliquot must join the freaks in the side 
shows; camels and elephants must don 
their gorgeous panoplies for the grand 
parade. 

So Lew Graham “signed off,” con- 
cluding the first air performanee of 
any circus menagerie. 
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A BROADCASTING STATION FOR TRAPPING CROOKS 


In order to increase the efficiency of the police department of Larchmont, New 

York, a prominent business man, Mr. Frank E. Campbell (at the left) has pre- 

sented the town with this radio station that has a transmitting range of 600 miles. 

Chief of Police Wm. M. Hinds (at the right) reports that the apparatus will be 

used for broadcasting descriptions of stolen automobiles, descriptions of “persons 

“wanted” and other police news, as well as entertainment that will add to the life 
of the community. 


Underwood & Underwood 


Will the Broadcast Listeners 
© Listen In on Advertising? 


In a sense, the desirè to-advertise something: is- the: principal” motive 
for the carrying on of broadcasting today. Most of it, of course, 1s very 
indirect and must be, for the matter sent out must first of all be acceptable 
to listeners. The Secretary of: Commerce has no control of it under 
existing law. The. public itself.is the final arbiter, and an effective one, 
as to what it desires to. hear and, consequently, as to what shall be broad- 
cast. Doubtless, radio will continue to be used for. advertising, but no one 
can say today what form it will take or to what extent or in what 
manner it will be carried on. Like so many other ‘problems of this new 
art, only time and experience will give the answer. 
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A TYPICAL AMATEUR TRANSMITTING AND RECEIVING STATION 
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It belongs to Bernard Elfman of Philadelphia, who is known to his amateur friends, ` 
of the ether by the cqll letters 3CW. His station’s code signals have been picked up 
as far away as Alaska. 


The Lingo of the Ham 


Every. broadcast. listener -is familiar, with- the busy buzz:'of: code messages ®© F: 


that amateurs ‘exchange with each other below 200 meters. 
to know what they are APE this article and find out! 


By E. 0. KNOCH 


OW many broadcast listeners sells 


He 


ing in radio? How many ‘can .read the 


know what ‘the amateitrs are do- 


code or ‘have ‘any “knowledge of. what | 


is going: on below two. hutdred - meters ? 


It is safe to ‘say. that only’ a: small’ per- ` 


centage arè -even aware of the existence 
of the transmitting - -amateur—€xcept , to 
blame him” ‘for the “code: ~interference 
which spoils their concerts! E 
With a . really. selective receiver, 
(such as, has -often been described in 
PopuLar. Rapio) the chance for inter- 
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If you want 


ference of. this kind is practicably - neg- | 
ligible. - This -does not mean, how- 
ever, that there will be no ‘code. inter- 
ference. Government and,- commercial 
stations often use ‘spark transinitters, 


‘which are incapable of being tuned. in 


such a way. as to emit a really sharp 
wave. But this obsolete type of trans- 
mitter,is fast: disappearing among. ‘the 
amateurs ; they now use continuous- 
wave transmitters almost entirely. Such 
a transmitter emits an exceedingly sharp 
wave signal and is much more’ 


THE 


efficient; than any other type; it is. sig- 
nificant that CW (continuous-wave) 
transmitters, as they are called, should 
have been adopted by the amateurs, 
who “are always expérimeénting 
anything novel. 

The amateurs - were - assigned | wave- 


lengths below two hundred meters be- 


cause when the assignments were made, 


these low wavelengths were.. considered 
Yet the amateurs have de- 
veloped them to such an extent that 
amateur transatlantic communication is . 
now a nightly occurrence, and: low-pow-, 


worthless. 


er transmitters have been heard dis- 


tances up to ten thousand: miles, a feat. 
of which any broadcasting station might: 


well be proud. 


Communication’ by. means af code or . 


telegraphy is naturally more or- less 
cumbersome. For this reason the ama- 
teurs have developed a sort of short- 
hand which bids fair to become almost 
a new language. | 


with à 
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Below. isa .typical conversation: be- 
tween two amateurs, together with its 
interpretation. ` As ‘will be seen’: from 


- this, they make use of the abbreviations 


of ‘the International ` Radio-telegraphic 
Convention, and also other abbreviations 
of their own. * 

The most common phrase SP isana 
teur lingo is “old man” (abbreviated as 
“om.”) Other abbreviations of a similar 
nature will be seen from the translation 
given. below. 

This latter is not intended to be a 


literal translation, but. merely. as a`gen- 
. eral- explanation of what is meant by 


the conversation given in the column 
opposite. This is how the conversation 
might be recorded: 


- AMATEUR LINGO 

(6EOK) r ok-—qra? 
qsb?—what is ur 
power?—10 watts hr 


_ TRANSLATION 
Received OK. Where 
are you located? How 
is my tone? What is 


your power? I'am 
using ten watts’ here, 
old man. Transmit, 


om—k 


Kadel & Herbert 
ONE OF THE STATIONS THAT MAKE UP THE NIGHTLY CHORUS 
Kenneth Decker’s station call letters are 2CMK.: Its signals have been picked: up ‘alt 


through the United States and also in Honolulu and Cuba. 


He uses five 50-watt - 


tubes for transmitting both his voice and CW telegraphy. 


52 


. AMATEUR LINGO 
(6CIA) r ok om—My 


qra is 2823 east sixth - 


street, los angeles, cal. 
—qra?—am using 
watts hr nw om—get 
nearly 1 amp .rad—ur 
qsb is vy gud—u r qsa 
vy hr om—qrk? ga 


(6EOK) ok—fb tnx 
—qss bd om—u r qrz 
hr.—mi qra is san ja- 
cinto, cal.—qtc?—qtc 
nil hr om—k 


(6CIA) r om— —tnx 
qtc 1 hr om qrv?—k 


(6EOK) nd om— 
sorri—qrm fm spk 
and qrn—pse qta ga 


(6CIA) r ok—daqtc 1 
hr om—aqrv ?—k 


(6EOK) ok om—arv 
ga 


ratus? In PoPpuLar Rapto for 


“very weak. 


POPULAR RADIO 


TRANSLATION 


Received OK, old 
man. I am located at 
2823 East Sixth 
Street, Los Angeles, 
Cal. Where are you 
located? Am using 
five watts here now, 
old man, and I get 
nearly one ampere ra- 
diation. Your tone is 
very good, and your 
signals come in very 
strong here, old man. 
How do mine come 
in there? Go ahead. 


OK. Fine business. 
Thanks. Your signals 
are fading (or swing- 
ing) badly here, old 
man. They are also 
My lo- 
cation is San Jacinto, 
Cal. Have you any 
messages for me? I 
have none for you, 
old man. Transmit. 


Received OK. Thanks. 
Yes, I have one mes- 
sage for you, old man. 
Are you ready? 
Transmit. 


Nothing doing, old 
man. Sorry. Inter- 
ference from spark 
station and static. 
Please repeat the last 
radiogram. Go ahead. 


Received OK. I have 
one message for you, 
old man. Are you 
ready for it? Trans- 
mit. 


OK old man. Yes, I 
am ready. Go ahead. 


AMATEUR LINGO 


(OCTA) r ok om—nr 

fm 9wo to 6bkx 
EN A from 9wo 
sig 9wo—k 


(6EOK) r r—nr 1 ok 
—aqrh? pse qs! crd om 
—sa om what r u 
using fer plate sup- 
ply?>—sounds like 
pure dc— 


(6CIA) r ok om—am 
using S tubes om— 
they all tnk its pure 
dc hi hi—nil hr nw 
om cul 73s to 6evk 


(6EOK) r ok—fb om 
hi—dont ferget to qsl 
—wel nil hr nw om 
so cu agn and best 73s 


(6CIA) r ok om will 
qsl crd om—cul 73s to 
6eok sk ga 


(6EOK) r ok—73s cu 
agn sk 


(6CIA) sk 


How to Work Hard Rubber 


Have you ever needed a small piece of hard rubber of just the right sise to mount 
the binding posts on the back of Pedi set? Or as a support for some piece of appa- 


TRANSLATION 


Received OK, old 
man. Number 1 from 
9WO to 6BKX. 
Greetings from 9WO. 
Signed 9WO. Trans- 
mit. 


Received Number 1 
OK. What is my 


wavelength? Please 
acknowledge (having 


worked me at this 
time) by sending me 
a card, old man. Say, 
old man, what are you 
using for plate sup- 
ply? It sounds like 
pure direct current. 


Received Ok, old 
man. I am using “S” 
tubes, old man. They 
all think it is pure di- 
rect current. hi hi 
(this is the amateur’s 
method of laughing 
with his key). 
ing more here now, 
old man. See you 


later and best wishes 


to 6EOK. 


Received OK. Fine 
business, old man, hi. 
Don’t forget to write 
me that card. Well, 
nothing more here 
either, old man, so see 
you again and best 
wishes. 


Received OK, old 
man. Will write vou 
a card, old man. See 
you later and best 
wishes to 6EOK. End 
of transmission. Go 
ahead. 


Received OK. Best 
wishes. See you again. 
End of transmission. 


End of transmission. 


ugust, Mr. D. H. Killefer, a distinguished chemist, 


tells how to cut it, bend tt and otherwise handle it as easily as one handles soft 
rubber. 


Noth- | 


E 


In applying soldering paste to any piece of metal or wire, do so sparingly with a 
matchstick. A thin film of the paste is all that is necessary. 


aa: to Do Your Soldering: anise 


i Us only., enough soldering flux to 
make a thin’ smear on the parts that you 
are soldering. | Never use so much that 

it) runs. down on ‘the insulation of any 
part: -Never ‘use so much that it drips 
off onto some vital part of the windings 
of any of the: instruments. If you do, 

- you: may. permit’ acid corrosion to take 

7 place, with detrimental ` ‘effects on the op- 

eration Of the’ set you are wiring up. 

=. And then, use only enough solder to 
| properly stick the ` two parts together. It 
is: a good précaution, in’ soldering, to. tin 
both ‘pieces, before soldering them to- 

_ gether. - This: ‘should be done i in the’ fol- 

dowing. manner :: : 


little flux and “tin” it ‘properly with 

solder so that the tip is covered with a 

bright film of solder. . See. Figure 2. 
Next, use the iron to. tin the two 


_ contacts, one on each end- of the wires. 


‘To do this. touch the end of the solder- 


ing iron to a piece of solder so that a. 
-small bead of solder adheres to the. iron.- 


‘An soldering ` a wire in position first 


' “plice: à small: quantity of soldering flux - 
on: the end of the wire. ': (This can be. 
done with a matchstick.) See ‘Figure L. 

Then prepare the iron by removing 
any oxidization from the tip with a file. 
Next, heat the iron and coat it with a 


53 


See Figure 3.: Then place the iron on. 
either of the wire ends until the flux: 
sizzles up and the solder runs over the: 
surface. - See Figure 4. -Fhis ‘is ae 
“tinning.” 

When both parts are tinned, place. ikem 
together, in the proper position, and touch: 


again. ` See Figure. 5. ‘When ‘they heat’? 

up ‘sufficiently, the two" coverings : of. 
‘soldering will ‘niet together, merge ‘into ` 
‘ohne, -and if the iron is withdrawn and 
the parts held fixed, for a minute, they 
will “freeze” together, and the result 
will be a strong, neat joint. 


: - 
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4. Then carry the iron over to the piece of wire and apply the solder to all sides. The 
e soldering paste will bubble slightly for an instant and then the solder will “run” 


rie enaa 
pie ? E 
Ai Ce Mien cue : 


‘ 
neat A) PEE kaha 
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me A f P es 


Mile Mp: 


> iron with a small drop of solder on it-against the place to be joined, and hold tt there 


until the two tinned pieces fuse together. When withdrawing the iron blow: on the 
parts until they freeze. 


From a Shatosraph made of POPULAR RADIO 


POSSIBLY 200,000 PEOPLE LISTENED IN ON THIS LECTURE 


When Prof. Herman H. Horne addressed his class of university students of philosophy 
on February 13th, his talk was broadcast over the eastern section-of the continent. 


A Classroom 2,000 Miles in 
Diameter 


How the introduction of the microphone into the class- 
room foretells a change not only in what the teachers 
have to say but also how they say it. 


By KENNETH M. SWEZEY 


OWN on famous old Washington 
Square on ‘the outskirts of Green- 
wich Village—the so-called ‘bohemian 
center” 
versity lecture room that covers an ef- 


of. New York—there is a uni- 
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fective area almost half as big as the 
United States ! 

In other words, the lectures given 
there by its professors are broadcast over 
a territory as large as the range of sta- 
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tion WJZ, which is one of the most 
powerful stations in the world. 

This particular lecture room which 
has thus burst through its walls is of 
peculiar interest, not only because radio 
is making it possible for it to extend 
its influence in a way that makes a Jules 
Verne dream seem tame in comparison, 
but also—and more particularly—because 
its experiments in disseminating educa- 
tion are prophetic of a development that 
may revolutionize our whole attitude 
toward education. 

Some day, the lectures of our fore- 
most professors, scientists and other 
leaders in the educational field may be 
brought, by radio, into the homes of all 
who care to tune in. 
versity of the Ether is growing. 

The lecture room on Washington 
Square belongs to New York University, 
which is one of the sixty-odd colleges 
and universities that now maintain li- 
censed broadcasting stations. 

To this institution the call of radio 
seems to have been too pressing to have 
remained unanswered. 

It all started with a lecture or two 
that was given through WJZ by one of 
the members of the faculty. The re- 
sponse, in the form of letters of inquiry 
and appreciation, was so overwhelming 
that the only thing the university could 
conscientiously do was to expand and 
develop the program as best it could 
under the limited amount of data that 
had accumulated from experimentation. 

Dr. James E. Lough, dean of the Ex- 
tramural Division, and head of the 
Department of Psychology, is now the 
supervisor of all the university’s broad- 


The new Uni-. 


casting work. In his opinion the broad- 
casting of university lectures is to be 
compared with the discovery of printing 
as a means of educating the masses. 
“We are still in the experimental 
stage,” Dean Lough states, “but no one 
can be blind to the possibilities that this 
innovation offers. In arranging this 
first complete series of university lec- 
tures we have had no mile-posts to guide 
us; we are exploring an entirely new 
field of education. We have arranged 
a series of popular lectures, dealing with 
such matters as public affairs, literature, 
elemental philosophy, -modern public 
problems and the less intricate features 
of psychology. We have pitched them 
on a reasonably high plane, assuming 
that there are enough interested listen- 
ers who are not college bred who are 
appreciative of such a course. The flood 
of letters we are receiving from our 
radio audience afford us an excellent 
guide for future radio programs.” 
Judging from the letters, the lectures 
have been exceptionally well received by 
the radio audience. The number ot 
letters from professional men, written 
on business stationery, is astonishing. 
Doctors, lawyers, merchants, engineers 
have all sent in critical and appreciative 
remarks, and expressions of hope for 
the continuance of this type of work. 
Indeed, letters that are scribbled and 
scrawled on odd bits of paper, such as 
are encountered in sheaves in response 
to the average broadcast feature, are 
particularly prominent by their absence. 
The culture and intelligence of a dis- 
criminating middle class predominates. 
One lecture is arranged for each 
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An Historic Occasion on an Historic Site 


So FAR as known, the first regular university lecture to be broadcast direct 
from the classroom through a powerful station was broadcast by WJZ 
from a classroom of the New York University Building on Washington 
Square, New York, on February 13, 1924, when Prof. H. Horne lectured 
to his class in philosophy—and to a radio audience variously estimated at 


from 100,000 to 200,000 persons. 


It was on the same site that John W. 


Draper took the first photograph of the human face and Samuel F. B. 
Morse sent the first telegraphic communication—and both of these men 
were New York University professors. 
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Radio Corporation of America ; 
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. : WHERE THE LECTURER’S VOICE IS “CONTROLLED 
. ` AND TRANSMITTED” 
Here is pictured the actual control and transmitting apparatus that is used in broad- 
casting the course of lectures through the ether. 


modern vacuum-tube type and are located in the transmitter room of station WJZ 
| in New York, . ; 


school day, ‘giving a total of five lec- 


tures during the usual week. A typical - 


schedule runs something like . this: 


- Monday; “Public Affairs in the City of New 
York,” by, Prof. Rufus D. Smith of the De- 
partment of Public and Social Economy. 
This is a study of the city of New York; its 
conditions of business, culture, population and 
government, Special attention is given in the 
lectures to such questions as transportation, 
port development, housing, financing, etc. 


These lectures are designed especially for stu- 


dents interested in practical civic and social 
problems. a | ; > | 


Tuesday; “Right Habits of Reading” by 


Prof. Howard R. Driggs of the Department : 


of English. Proper reading habits and ‘literary 
appreciation are the central aims of these: lec- 
tures. They include. discussions of. thé basic 


problems of getting and measuring: results in - 


composition, - vitalizing. grammar, building the 
vocabulary and cultivating the spirit of au- 
thorship. 


The transmitters are of the most 


Wednesday; “Philosophy of Life,” by Dr. 
Herman H. Horne of the Department of Phi- 
losophy. This is a series of talks on philosoph- 
ical thinking and living. 

Thursday; “Modern Public Problems,” by 
Dr. Henry P. Fairchild, professor of social 
economy. These lectures deal in a scientific 
manner with some of the leading problems in 
life in organized society. Such problems are 
being discussed as crime, unemployment, eco- 
nomic stratification, eugenics and feminism. 

Friday; “Systematic Psychology,” by Dean 
James E. Lough, professor of psychology. 
These lectures undertake a scientific study of 


-the functions and phenomena of consciousness. 
„It is their purpose to give the student a work- . 


ing. conception of the mind. a 
Unlike the broadcasting from other 


schools, what goes out over the air, 
.through WJZ, is an actual classroom 


lecture that is being given to the regular 


= students by their customary professor. 


Wires are led directly from the broad- 
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casting station to the microphone lo- 
cated in the classroom ef the Washing- 
“ton Square building of the university. 

One of the officials commented that 
this system had more than the advan- 
tages that. were at once apparent, for, 
besides giving the extra benefit to the 
listener, it held up a warning hand that 
‘put `a- new responsibility ‘in. the, con- 
science of the professor who was giving 
‘the lecture. For, whereas the professor 
might “get away with murder” in the 
privacy of his classroom, there was no 
telling what superior intelligences might 
be listening in among his new radio audi- 
ence of one or two thousand people of 
all ranks and classes. 
the professors are more inclined to put 
more sincere thought into the preparation 
of their lectures than was before con- 
sidered necessary. Here is a use for 
the radio microphone which might be 
vastly extended, to our. politicians espe- 
cially, with no little benefit! 

The university has planned to take 


advantage of the summer months by 
broadcasting some of the summer-course ` 


features, including musical programs. 
The psychology of warm weather dic- 
tates that material of a lighter and more 


The Very Latest Example 
„of “Television” 


Tus action picture of a jumping 
horse is NOT made from a motion- 
picture flm; tt shows an actual scene 
from life as transmitted by radio di- 
rect from the spot to a screen in the 
laboratory by means of the apparatus 
invented by Mr. C. Francis Jenkins 
of Washington. By means of this in- 
vention it is now possible to SEE mov- 
ing scenes as they take place at dis- 
tant potnts. 


The result is that 


entertaining nature be supplied than in 
the cooler months when the mind. works 
under less inertia. 

A radio club formed of anderpadie 
ates has been active some time. A short 
whilé ago the rumor leaked out in sev- 
eral magazines that these fellows were 
going to set up their own station and 
take over the broadcasting of the uni- 
versity. This rumor. is, however, “stu- 
dent stuff,” according to the faculty, and 
as far. ahead as the -faculty can see, the 
radio committee intends to carry on its 
work just as it is done at present. 

In the fall the. university expects ‘to 
be able to secure clear land wires to 
connect the uptown division of the New 
York University with the station; it 
also expects to broadcast unusual fea- 
tures simultaneously through WGY and 
through the Washington station of the | 
Radio Corporation, besides WJZ. This 
would increase its audience manifold. 

So far, lectures have been given singly, 
though with more or less . connection. 
Just what the future will-be is not defi- 
nitely known. But it is probable that a 
few regular extension courses will be 
evolved, with text-books and pamphlets 
as a basis for study. 
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HOW TO BUILD THE 
POPULAR RADIO PORTABLE 


Here is a practical portable receiver—developed by the technical staff of 

PoruLar Rapio—that is not merely a summer set, for use indoors and 

out-of-doors, but which will be found to be a highly efficient loop receiver 

that can be used all the year round, for both local and DX reception. The 

set can be used at home or put into its carrying case and used on the auto- 
mobile, the boat or any where a suitcase can be carried. 


By LAURENCE M. 


Costs OF PARTS: 


APPROXIMATE RANGE: Daytime 


COCKADAY, R.E. 


About $100.00 
150 miles; night, 1,500 miles 


Here ARE THE Items You Writ NEED— 


A—Marion loop antenna, with plug attach- 
ment; 

B—National variable condenser, .00035 mfd. 
(17 plates) with vernier dial; 

C—Amsco potentiometer, 400 ohms; 

D—Unity vernier rheostat, with “off and 
on” switch; 

E—Hoyt voltmeter, 0 to 6 volts scale; 

F1, F2 and F3—Dubilier Duratran radio-fre- 
quency transformers ; 

Gl—Jefferson No. 45 audio-frequency trans- 
former ; 

G2—New York Coil audio-frequency trans- 
former; 

H1, H2, H3, H4, H5 and H6—Benjamin vi- 
brationless sockets for 199 tubes; 

Il—Federal jack, single-circuit ; 

I2—Pacent jack, double-circuit ; 
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J—panel, 10% inches by 15% inches; 
K—cabinet, dimensions as given in Figure 9; 
IL—carrying case, dimensions as given in 


Figure 8; 

M1, M2, M3, M4, MS and M6—C-299 or 
UV-199 dry-cell tubes; 

N—Red Seal dry batteries No. 6, each 1% 
volts (six required) ; 

O—Everready “B” batteries No. 763, each 
22% volts (four required) ; 

P—Timbretone loudspeaker ; 

Q—New York Coil mica fixed condenser, 
.00025 mfd., with clips for grid-leak; 

R—Daven grid-leak, 5 megohms; 

S—Everready “C” battery, No. 771, 4.5 
volts (one required) ; 

T—New York Coil mica fixed condenser, 
.001 mfd., with lugs. 
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which are used to make up the complete circuit. 


ig" 
THE ELECTRICAL WIRING SCHEME 
Figure 1: This drawing gives the correct connections for the various instruments 


Notice that the diagram is drawn 


from RIGHT to LEFT, so that the wiring is shown exactly as it goes into the set when 
you are wiring up. 


HE summer season is, naturally, 

‘an out-of-doors season. All of us, 
at some time during the summer, feel 
the urge to “get back to nature,’ and 
' some of us, who are lucky enough, do 
throw ourselves off the track of the 
winter grind and take a vacation. Some 
of us prefer to trot ourselves off to a 
mountain camp. Some go on motor 
tours; some prefer the cooling breezes 
of the seashore; some go yachting. Few 
there are who merely want to sit in the 
house, in the summer heat, to sit and 
listen to a radio set! 

For this reason, many have considered 
radio as a winter sport, an indoor sport. 
But this is only as true as people make 
it, for radio broadcasting is something 
that fills an important summer need. 

If we could only take a portable 
radio set with us to that camp up in 
the Adirondacks, or on that motoring 
trip through Yellowstone Park, or to 
the seashore, we certainly would get a lot 
of pleasure and help to while away the 
time and fill the pleasant hours of rest 
and recuperation. 


The trouble has been that we simply 
cannot take all the radio equipment we 
have at our city house with us. It 
would be too bulky. How would we 
take down the antenna from the roof 
and roll it up? How would we set it 
up every time we wanted to listen? Who 
would lug the heavy storage battery? 
Who would carry the loudspeaker? 

But what would you say if you didn’t 
have to bother with an antenna? What 
would you say if the set could be car- 
ried as easily as a suitcase? If you had 
only to pull a plug and turn a dial to 
listen? If there were not any storage 
batteries to bother about and if the set 
would run 150 hours without any care 
or further attention? 

This article tells you how to make just 
such a set—the Poputar Rapio Port- 
able Receiver, for all around use during 
the whole year. 

The set is not a toy and it is not an 
experiment. It is practical, it is efficient. 
Anyone can make it and anyone can 
make it work. It has only one tuning 
control. 
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The set employs small dry-celi tubes 
and consists of three stages of radio- 
frequency amplification, detector and 
two stages of audio-frequency amplifica- 
tion and has a built-in loudspeaker. It 
is no heavier than a packed valise. 

The wiring diagram is shown in 
Figure 1. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of the set may easily de- 
termine how to mount the instruments in the 
correct places and connect them properly in 
the electric circuit. The same designating let- 
ters are used in the text and in the list of parts 
at the beginning of the article. 


The list of parts here given includes the 

q exact instruments used in the set from 

which these specifications were made up; 

but the experienced amateur will be able 

to pick out other reliable makes of in- 

struments which may be used in the set 

with equally good results. For exact 

duplication of results, however, we 

recommend the parts specified to the 
novice. 

If instruments other than the ones listed are 


used it will necessitate only the use of different 
spacing of the holes drilled in the panel for 
mounting them. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the amplifier the amateur 
should set about preparing the panel (shown 
in ligures 2, 3, 4, 5, d 7). 

First of all the panel should be cut to the 
correct size, 10% by 15% inches. 

Then the edges should be squared up 
smoothly with a file. The centers for boring 
the holes (which are necessary for mounting 
the instruments) should be laid out on the 
panel as shown in Figure 6. 

The holes outlined here with a double circle 
should be countersunk so that the flat-head ma- 
chine screws used for fastening the instru- 
ments will be flush with the panel. All the rest 
of the holes in this panel are straight drill 
holes. Sizes for the diameter of these holes 
have not been given, but the builder will read- 
ily decide what size hole is necessary by meas- 
uring the size of the screws and shafts of in- 
struments that have to go through the holes. 

When the panel is drilled, it may be given a 
dull finish by rubbing lengthwise with smooth 
sandpaper until the surface is smooth, then the 
same process should be repeated except that 
light machine oil should be applied during the 
rubbing. The panel should then be rubbed dry 


THE DRILLING PLAN FOR THE PANEL 
Ficure 6: This drawing shows where to drill the holes for mounting the instru- 


ments. 


The correct spacings are given for the holes. 


The holes outlined with a 


double circle should be countersunk so that the screws will be flush with the surface 
of the panel. 
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FRONT VIEW OF THE COMPLETED PORTABLE 


Figure 7: This illustration shows the set ready to operate. 


It has been taken out 


of its carrying case and the folding loop A set in place. The tuning is accomplished 
by turning the knob B. The set is put into and out of operation by lifting or push- 


mg down knob D, which a'so controls the filaments. 


The volume is controlled by 


turning knob C. The aperture at the lower right portion of the cabinet is the 
loudspeuker horn. 


with a piece of cheese-cloth, and a dull per- 
manent finish will be the result. Or the panel 
may be left with its original shiny-black finish, 
if care is exercised so that it is not scratched 
during drilling. 

Next, mount the variable condenser B, by 
removing the dial mechanism and inserting 
the four screws and the shaft through the 
panel as indicated in Figures 2, 3, 4, 5, 6 and 
7, and as told in the instructions for mounting, 
which come with the condenser. 

Next, mount the six tube sockets H1, H2, 


H3, H4, H5 and H6, as shown in the same 
Figures mentioned above. Be sure that you 
have the sockets pointing in the same direc- 
tion as indicated in the drawing of Figure 3. 
Use only two screws to each socket at diag- 
onal corners, although there are four holes in 
the socket. These screws should be inserted 
through the panel. 

Next, mount the three radio-frequency trans- 
formers F1, F2 and F3 by means of two screws 
each, in the holes drilled for them in the panel, 
and secure them with nuts. Use three-quarter- 
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inch screws so that the screws may be used 
for shielding when the wiring is being done. 

When this is finished fasten down the two 
audio-frequency transformers Gl and G2 ina 
similar manner, as shown in Figures 3 and 4. 

Then attach the voltmeter E, by loosening 
the long screws and inserting the meter 
through the large hole drilled for it in the 
panel, after which the round disc is put in 
place in the rear of the panel and the screws 
tightened up to hold it fast. (See Figure 3.) 

Place the two jacks Il and I2 in their re- 
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THE DESIGN AND DIMENSIONS FOR 
THE CARRYING CASE 
Figure 8: This sketch can be turned over 
to a sample-case manufacturer who can 
make it for you out of fibre (or leather, if 
you prefer). 


spective positions, and fasten securely by tight- 
ening up the two large nuts on the front of 


the panel. One of these jacks is for connect- 
ing an outside loudspeaker or in case head- 
phones are to be used. 

Now, mount the rheostat D, by removing the 
knob and sticking the rheostat up against the 
panel with the shaft protruding through the 
hole in the panel and fasten with two screws. 
Then screw the knob back on again. (See Fig- 
ures 3 and 4.) 

Then attach the potentiometer C with two 
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screws. The whole shaft of the instrument 
comes off with the knob in this case, by loosen- 
ing a small expansion screw located in the end 
of the split shaft. Fasten on the shaft and 
knob when the instrument has been mounted 
and adjust the pointer so that it reads cor- 
rectly. 

This completes the construction work on the 
panel itself, and it is now ready for wiring. 


How to Wire the Panel 


First of all it will be noticed that the layout 
of the instruments is such that the natural se- 
quence of wiring follows along so that there 


are no long leads which have to carry high- 


frequency currents. The first radio-frequency 
tube is arranged so that the connections from 
it to the tuning condenser and the transformer 
are very short. Likewise the connections from 
the first transformer to the second tube are as 
short as possible and so on. 

Another important feature is the fact that 
the circuits are so arranged that the back coup- 
ling between stages is kept as small as possi- 
-ble. There are no wires or circuits of the 
second stage that come close to, or parallel 
with, the wiring of the first stage, and so on. 

And finally, the output circuit of the audio- 
frequency amplifier has been carefully ar- 
ranged so that there is little capacity from it 
to the input of the radio-frequency amplifier. 
Otherwise the set would have an objectionable 
whistle. This is the same trouble that affects 
so many home-made radio-frequency sets of 


three stages or over. As stated before, if the 
set is constructed and wired exactly as shown 
in Figures 1 and 2, this trouble will not be 
experienced. 


Start wiring the filament circuits first. Lay 


= the panel upon its face in the position shown 


in Figure 2. Then start at the left-hand ter- 
minal of the rheostat D, and run a piece of 
bus-wire over to the near terminal of the last 
tube, the one immediately at its left, H6. Con- 
tinue on with this wire to the fifth tube, H5, 
then the fourth, H4, the third, H3, the second, 
H2, and on to the first tube-filament connection 
at H1. This wire should be in one length and 
should run alongside the sockets on the side 
nearest the variable condenser until it reaches 
the second tube socket H2, when it should con- 
tinue on between the first transformer, F1, and 
the second tube socket, H2, turning at the right 
edge of the set and continuing to the first tube 
socket terminal on H1. This wire forms the 
negative filament bus, from which all the tubes 
are fed with current. 

Then run a wire from the left-hand post of 
the potentiometer C, to the negative filament 
bus that has just been completed. Do the same 
thing from the F terminals of the first and 
second radio-frequency transformers F1 and 
F2. These form the grid returns. 

Next, start the positive filament bus at the 
right-hand post of the potentiometer C and 
running to the positive filament connection of 
the first tube socket H1, then on to the re- 
maining filament connections of the second 
tube socket H2 and the third socket H3, and 
to the F terminal on the third radio-frequency 
transformer F3. From here the same wire 
should be carried on to the remaining filament 
terminal of the fourth socket H4, and then 
lead it between the first audio-frequency trans- 
former Gl, and the fifth socket H5, and at- 
tach to the remaining filament terminal of this 
socket. Then carry the same wire along down 
the left edge of the set to the last tube socket 


THE DESIGN AND DIMENSIONS FOR THE CABINET 


Ficure 9: At the left is shown the rear view of the cabinet with the dimensions for 

the compartments. Directly over this is the top view, giving the spacings and dimen- 

sions for the hole for the loudspeaker unit and the hole for the battery connections. 

In the center is shown the side view and at the right are the dimensions for the two 
pieces that form the back cover. 
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HOW TO HOOK UP THE BATTERIES 
Ficure 10: This drawing, if it is compared with the wiring diagram in Figure 1, 
will show you exactly how to ronne ae batteries so that you can make no 
mistakes. 


H6, and attach to the remaining filament ter- 
minal. 

Next, connect up the variable condenser B 
to the grid terminal of the first tube socket H1 
and the center post of the potentiometer C. 
Then connect the variable condenser C to the 
jack I1 by means of two pieces of flexible wire 
twisted together, as shown in Figure 2. 

The next job will be to finish up the plate 
and grid connections from all the transform- 
ers to the tube sockets, including the fixed con- 
denser Q and the grid-leak R, as indicated in 
the wiring diagram in Figure 1 

Next, wire the two voltmeter connections 
across the two filament busses, one side to the 
positive and one side to the negative. 

Now wire up the by-pass condenser T across 
the primary of the transformer Gl 

Then wire up the last jack I2 and the con- 
nection work 1s finished, except for placing 
the flexible leads that run down to the “A” 
and “B” batteries and to the “C” battery, and 
the flexible leads to the loudspeaker. 

Make all these wires about three feet long 
and later they can be cut off to the right length 
when the batteries are being connecte £. 

The lead for the positive “A” battery should 
be soldered on to the wire running to the right- 
hand post of the potentiometer C. The lead 
for the negative “A” battery should be fast- 
ened to the right-hand terminal of the rheostat 
D, the terminal that has been as yet uncon- 
nected. 

The lead for the negative “B” battery should 
be fastened to the same point as the positive 
“A” battery lead. 

The lead for the 45-volt detector positive 
“B” battery tap should be soldered to the ter- 
minal marked “B” Bat. on the first audio-fre- 
quency transformer Gl. ae 

The lead for the 90-volt amplifier positive 
“B” battery tap should be soldered to the ter- 
minal marked B on the second audio-frequency 
transformer G2. | 

The lead for the positive “C” battery should 
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be soldered to the same point as the negative 
“A” battery lead. 

The lead for the negative “C” battery should 
be fastened to the terminals marked F on both 
audio-frequency transformers G1 and G2. 

The two leads running to the loudspeaker P 
should be soldered to the two inside terminals 
of the jack 12. 

Refer carefully to the wiring diagram in 
Figure 1 and the illustration shown in Figure 
2 for the correct way to hook up the set and 
the proper way to run the wires. If this is 
done no trouble should be experienced. 

Shielding the set is accomplished by solder- 
ing the two filament busses to the heads of the 
screws that pass through the panel J and the 
hard-rubber cases of the three radio-frequency 
transformers, Fl, F2 and F3. These screw 
heads are closer to the hand, while tuning, 
than the transformer windings, and, if they are 
kept at filament potential, they form an effec- 
tive shield against body capacity and eliminate 
the losses from eddy currents that occur when 
large plate-metal shields are used for this pur- 
pose. Be sure that you leave no excess sol- 
dering flux to run down into the jacks or onto 
the insulating parts of any of the transformers 
or the windings. 

The wiring is then complete and the cabinet 
can be worked up for mounting the set, the 
batteries and loudspeaker. 


The Cabinet and Loudspeaker 


The dimensions and general arrangement of 
the cabinet are shown in Figure 9. This 
should be constructed of some kind of hard 
wood, preferably mahogany or walnut. It 
should be made from ™%-inch stock. 

The builder, if he is handy with carpenter’s 
tools, can make it himself. Otherwise the 
drawing given in Figure 9 may be turned over 
to a cabinet maker who will understand just 
how to make it. It will be noticed that the 
cabinet is divided, by means of two partitions, 
into three compartments. Looking from the 
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back of the cabinet (with the two back pieces 
removed) these compartments are: Upper 
compartment, for the set itself; lower-left 
compartment, for the loudspeaker P; lower- 
right compartment, for the “A,” the “B” and 
the “C” batteries. 

The loudspeaker P is screwed to the shelf 
of the cabinet and its actuating receiver sticks 
up through the round hole cut for it in the 
shelf. The speaker is held by four wood 
screws. See Figures 9 and 11. The violin 
shaped part of the loudspeaker should be re- 
moved, as it is not used. 

There is also a rectangular hole cut into the 


front of the cabinet through which the signals _ 


can be heard when the set is put into. opera- 
tion. The dimensions for both of these holes 
are clearly shown in Figure 9. | 

The cabinet should also be equipped with 
a leather strap fastened onto each side of the 
cabinet (see Figure 9) to facilitate lifting the 
cabinet and set out of the carrying case, when 
it is desired to install it permanently in the 
home, or for changing the batteries. Other- 
wise the set can be left in the carrying case, 
for it will operate as well in or out. 

When the cabinet is ready, the set can be 
attached to it as shown in Figures 6 and 7, 
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REAR VIEW OF THE COMPLETED SET 


by means of wood screws fastened through 
the panel J into the edges of the cabinet. Use 
long narrow brass screws for this purpose, as 
well as for fastening the sides of the cabinet 
together. Do not use iron screws. _ 


Connecting Up the Receiver 


_First, connect up the two flexible leads from 
the jack I2, to the loudspeaker unit P. It will 
probably be necessary to loosen the screws in 
the panel J and set the panel up on edge to do 
this. Then insert all the other flexible leads, 
for the battery connections, through the hole 
drilled for them into the battery compartment. 

These leads should all be tagged and stuck 
through one by one so that no mistake is made 
in connecting to the batteries. 

Place the six dry cells N in two rows of 
three each, with the terminals facing as shown 
in Figure 10. Then place the six battery 
jumpers in position as shown in the same 
Figure. 

Tie the batteries in the correct position 
with a strong piece of cord and set them in 
front of the opening to the battery compart- 
ment with the positive terminal toward the 
back, or nearest the compartment. Now se- 
lect the positive “A” battery lead running to 
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Ficure 11: This picture shows the set with the batteries connected and put in place. 
It shows the panel set on top and screwed down and the loudspeaker installed and 


connected up. All that remains to be done is to screw on the two back pieces and . 


the set will be fully enclosed. 
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From a photograph made for PopuLar RADIO 


THE “POPULAR RADIO PORTABLE” RECEIVER IN USE 


One of the prime advantages of this set lies in the fact that it is at all times ready 
for service and may be as easily transported as a suitcase. It is an ideal receiver 
for summer-time radio. | 


the set and fasten it firmly underneath the bind- 
ing post of the positive end of the “A” battery. 
Then push the batteries back into the com- 
partment. Then take the negative “A” battery 
lead running to the set and attach it to the 
negative binding post of the negative end of 
the “A” battery.* (See Figures 1 and 10.) 
Now obtain a piece of heavy corrugated 
cardboard, such as is used for packing cases, 


‘and cut a piece that will fit the compartment 


and lay it so that it covers the “A” batteries 
N, completely. The “B” batteries, O, can then 
be hooked up and set on top of the “A” bat- 
te-ies without fear of a short circuit. 

To hook up the “B” batteries connect them 
in series and set them in two rows of two bat- 
teries each, edgewise, and then attach the posi- 
tive “B” battery lead, running to the ampli- 
fiers in the set, to the positive 90-volt terminal, 

ich should be placed so that it goes first into 

l rtment. Then connect the positive 
“B” ‘batte’y lead running to the detector in 
the set, to fhe tap on the “B” battery that will 
give 45 vcs, or between the second and third 
batteries, #. Now finish up by connecting the 


* The mi 
terminals : 
are negati 


le terminals of the dry cells are positive 
d the outside terminals of the dry cells 
terminals. 


negative “B” battery lead running to the set, 
to the negative terminal of the “B” battery, O. 
Then push the “B” batteries into the com- 
partment on top of the “A” batteries as far 
as they will go. 

This will leave just enough room for the “C” 
batteries. This should be connected to the two 
remaining leads running to the set. Be sure 
that the “C” battery is connected with the nega- 
tive terminal toward the grids of the two 
audio-frequency amplifiers and the positive ter- 
minal connected toward the filament. (See 
Figure 1.) 

When this is done, screw on the lower por- 
tion of the back of the cabinet and the battery 
connections are completed and will not have to 
be bothered until you have worked the set for 
150 operating hours or more. Be sure to fol- 
low out the connections of the batteries as ex- 
plained in the text and according to the dia- 
gram in Figure 1. 

The set is now ready to put into operation. 


Operating data 
Place the six tubes (UV-199’s or C-299’s) 
in their respective sockets. This can be done 
by inserting the hand with the tube in the open- 
ing left in the rear of the set for this purpose. 
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Or, if the tubes stick, and are not easy to get 
in, loosen the screws in the panel J and tilt the 
panel up. However, first be sure that the 
rheostat D is turned fully off by revolving in a 
counter-clockwise direction until it “stops.” 
The rheostat, D, also has a filament switch in- 
corporated in it and all that is necessary to 
start the set into operation is to pull the knob 
up. Pushing it down cuts off the “A” battery 
current and shuts the set off. 

Next, insert the loop A in the middle jack I1 
as shown in Figure 7. 

Set the potentiometer C at about half way 
and rotate the variable condenser B until a 
signal is picked up. Then rotate the poten- 
tiometer C in either direction until the signal 
is amplified or cut down to the desired 
strength. 

This is really all there is to tuning in. It is 
very simple. 


The whole set may be placed any- 
where, on a table, on the floor, on the 
ground, in a car, on a boat, or in any 
other place. A fibre case such as 
shown in Figure 8, which gives the 
dimensions for the set compartment and 
_ the loop and phone compartment should 
be obtained for carrying the set around 


when it is used out-of-doors.* 

The set can be slipped easily into the 
case and taken out on a picnic or any- 
where. 

In testing out the set in an automo- 
bile, the author traveled over 100 miles 
in the daytime, and had no difficulty in 
picking up the broadcasting stations 
signals at this distance with enough in- 
tensity to operate the loudspeaker satis- 
factorily. 

In the evening, on one motor trip 
through the city of New York, running 
down Riverside Drive, enjoyable recep- 
tion was obtained from two Chicago 
stations, from Pittsburgh, Springfield, 
Washington, Boston, and Cleveland, as 
well, of course, as from all the local 
stations. 

The set should prove ideal for sum- 
mer use. 


* For the convenience of our readers POPULAR 


Rapo will furnish, upon request, the names and ad- 
agar of firms that will make up the sample case 
to order. 


Why This Is a Radio Summer— 


{| There are now 591 broadcasting stations in the United States; no 
town or hamlet need be without a broadcast program. 


| The power of the broadcasting stations has been increased and their 
radiation efficiency increased by improvements in antenna systems. 


{ The efficiency of receiving sets generally has been vastly increased. 


| The loop type of receiver has come into vogue—particularly the 
portable set with self-contained aerials, which is easily carried on vacation 


and business trips. 


T Inter-connecting systems of broadcasting have been developed so 
that important stations are now simultaneously broadcasting important 


features. 


{| Re-broadcasting from high-power stations is being done through 
relay stations scattered throughout the country. 


| More important sporting events, musical programs, political gather- 
ings and church services are being broadcast than ever before—and are 
covering the entire country on a scale that has never before been possible. 


From a ahetaarast sopa for POPULAR RADIO 
The successful operation of your set _may depend upon such a tiny part as a grid- 
leak (shown in the authors hand). 


. Important Titles 


—THAT MAKE OR MAR YOUR RECEIVING SET 


What is a grid-leakP What does it do? What is a grid 
condenser fore. What is the purpose of the “C” bat- 
tery? Why do most new circuits incorporate them in 
their make-up? These are some of the questions that 
the author answers in this simple explanatory article. 


By EDWARD THOMAS JONES, A.LR.E. 


T was Dr. Lee De Forest who, while 
conducting further research work on 

vacuum tubes in 1908, discovered that 
by inserting a small condenser in the 
“grid” circuit the sensitiveness of the 
tube as a detector of feeble electric 
waves was materially increased. 

Dr. De Forest points out in his patent 
“that in order to prevent the grid and 
plate members of the vacuum tube from 
receiving an electrical charge from the 


‘B’ battery supply, I insert the condenser 
(grid condenser) in the otherwise me- 
chanically closed circuit (See Figure 1) 
and find that the presence of this con- 
denser produces a great increase in the 
sensitiveness of the oscillation detector 
as determined by the very marked in- 
crease in the sound produced in the tele- 
phone receivers.’ 

The small (.00025 mfd.) condenser 
inserted in the grid circuit permits the 
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high-frequency oscillations te pass to the 
grid while the “B” battery voltage is 
stopped. The grid condenser is often 
referred to as a “stopping” condenser. 

The grid condenser, therefore, should 
be of efficient design, so that there will 
not be any appreciable loss of radio- 
frequency energy and at the same time 
the condenser must be capable of stop- 
ping the “B” battery supply shown in 
the drawings (between the grid and 
plate of the tube). 

There are a considerable number of 
grid condensers on the market. Some 


VOOQOO 0 


1 
ul 


of them are really poor, but there are a 
few reliable makes which are highly 
efficient. 

Late in the year 1913, Langmuir made 
application for a patent on the grid-leak. 
His patent was finally allowed five years 
later. 

The grid resistance (See Figure 2) 
acts to assist the grid of the vacuum 
tube in resuming a potential equilibrium 
before the next wave-train is impressed 
on it. 

The grid of a vacuum tube, even 
though not maintained at a pre-deter- 
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AN OLD FORM OF DETECTOR CIRCUIT— 


Figure 1A: An early form of detector circuit, in which the grid condenser was 
not used. 
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—AND THE IMPROVED CIRCUIT 
Ficure 1B: The same circuit as shown in Figure 1A, except that the grid con- 
denser (as indicated diagrammatically by the heavy arrow) Fas been added and the 
sensitivity of the circuit greatly increased. 
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THE SAME CIRCUIT—WITH A GRID-LEAK ADDED 


FIGURE 2: 


The grid-leak is shown at the heavy arrow. This small device tends to 


keep the grid of the me at a proper voltage for most efficient operation. 
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WHAT THE “C” BATTERY DOES TO THE CIRCUIT 


Figure 3: 


The “C” battery, when added to the grid circuit of an audio-frequency 


amplifier (as indicated by the arrow), helps to keep the grid at a proper ne gative 
potential and eliminates a large amount of distortion as well as prolonging the life 
of the “B” batteries 


mined potential, assumes a negative 
charge as it receives electrons from the 
filament. Dr. Langmuir points out 
that this charge (the grid potential) is 
determined by the surface of the grid 
and by the rate at which the charge may 
leak off to the filament. 

When the grid is positively charged 
it attracts electrons from the filament 
at a rate varying with the degree of 
positive charge. When the grid is 
negatively charged its electron attract- 
ing power decreases with the amount of 


negative charge until a value is reached 
at which no more electrons are passed 
through the grid. 

Therefore, we see that both the grid- 
leak and the grid condenser are im- 
portant though small, items of the radio 
receiver. 

The capacity of the grid condenser as 
well as the value of the grid resistance 
should be so chosen that the grid will be 
supplied with the greatest possible volt- 
age charge from incoming signals and 
still will have resumed its equilibrium 
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before the next wave-train has arrived. 

In the early part of 1912 Lowenstein 
made a patent application on the “C” 
battery. In his specification Mr. Lowen- 
stein said: “the theoretical considera- 
tions . involved are. somewhat abstruse 
and are not fully understood; but the 
advantages of the ultranegative connec- 
tion is fully established by repeated tests 
which I have carried out in actual prac- 
tice. I therefore note the fact without 
attempting to explain it.” 

We also know that the volume and 
clearness of speech and music heard in 
_the headphones or loudspeaker is ma- 
terially improved when a “C” battery of 
correct potential is inserted in the grid 
circuit. This is because the grid of the 
tube can be operated at the portion of 

the characteristic curve where either de- 


tection or amplification takes place at 
best efficiency. : | 

The “C” battery, therefore, not 
only improves the quality of reception 
and increases the volume, but it cuts 
down the plate current and lengthens 
the life of. “B” batteries. 

For instance, two UV 201-A tubes 
operated at 90 volts plate potential in 
an amplifier circuit without “C” bat- 
tery were found to draw 11 milli-am- 
peres. When a 3-volt “C” battery was 
inserted, the drain was decreased to 6 
milli-amperes. When the “C” battery 
was increased to 734 volts the drain 
dropped to 2 milli-amperes. | 

It is clear, therefore, that the life of 
the “B” battery can be increased by the 
application of a “C” battery of correct 
potential, as is showr in Figure 3. 


A JAPANESE SCIENTIST’ WHO SENDS 
PHOTOGRAPHS BY RADIO 


What are reported to be “the first photographs ever sent by radio” in the realms 


of the Mikado were transmitted by Mr. T 


akeuchi, an engineer connected with the. 


laboratory of the Mitshubishi Trading Company. The apparatus is shown above. 
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CONDUCTED BY LAURENCE M. COCKADAY 


Selective Crystal Circuit 

QuersTION: I have a` variometer, a 
variocoupler, and a .001 mfd. variable 
condenser, and I would like to make these 
up into a simple crystal set for my uncle 
to listen in on. 
of a big broadcasting station and I think 
the crystal set would give him satisfac- 
tion at this distance. He likes the head- 
phones best, anyway. Will you recom- 
mend a hook-up for me to use? 

ALFRED J. WHITE 


Answer: We have drawn a circuit for you 
which you will find in Figure 1 

You will notice that the variable condenser 
is connected in the antenna circuit, which it 
controls. The variometer is used for tuning 
the secondary circuit, and the variocoupler 
varies the coupling. 


The Polarity of the Electron 


QuEsTION: What is the general under- 
standing about the charge on the elec- 


S 


He lives within a mile. 


- frequencies run upwards. 


VAR. 


tron? Is:it generally conceded-that it is ` 
positive or is it negative? I am sort of 
rusty on this. subject, and have gotten ~ 
into an argument àbout it. — . 
H. M. B. 
ANSWER: The electron is considered to be 
a negative charge. . 


Radio Frequencies 
Question: What is the lowest fre- 
quency of an alternating current that is 
spoken of in radio literature as “radio 
frequency” ? 
FRANK G. STEPHENS 


ANSWER: About 10,000 cycles-per-second. 
Audio-frequency currents begin at higher fre- 
quencies than this, it is true, but they run down 
to about 16 cycles-per-second, while the radio 
The highest radio 
frequencies in everyday use are the lowest 
wavelengths used in experimental amateur 
transmitters and they run up as far as 3,000,- 
000 cycles or more. 

There is a portion of the audio-frequency 
range which overlaps with a portion of the 
radio-frequency range. 


é 


Figure 1: A simple crysta. receiver tunca with a variometer and a variable 
condenser, 
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A Heterodyne Receiver for Ama- 
teur CW Telegraphy ~~ 


QuEsTION: Please give me a hook-up 
with one stage of tuned-radio-frequency 
amplification, and a vacuum-tube detec- 
tor, with a separate oscillator, for hetero- 
dyning CW signals. Also give the con- 


‘stants that should be incorporated for 


work on or about 200 meters. I don’t 
want any audio-frequency amplification 
as I want to work with the headphones. 
[ want to put the whole outfit in one cab- 
inet that can be placed on my operating 
table in my transmitting station. 


B. C. 


Answer: The circuit you need is given in 
Figure 2. The constants for this circuit are 
given below, together with the list of parts: 

L1 and L2—primary and secondary coils of 

a low-wave variocoupler ; | 

RF T—radio-frequency transformer composed 


of two honeycomb coils, size L-35, 
L; L2 
> 
L 
< 
—_> 
L 
< 
sS 
5 VC) 


mounted in a double-coil mounting ; 

L3—honeycomb coil, size L-25 or L-35; 

L4~—oscillator coil, consisting of 30 turns of 
No. 18 DSC wire wound on a 3-inch com- 
position tube. This coil should be tapped 
at the center; 

L5—exploring coil, consisting of 15 turns of 
No. 18 DSC wire wound on.a 3-inch com- 
position tube; 

VCl1, VC2, VC3 and VC4—variable condens- 
ers, .0005 mfd., with low minimum ca- 
pacity ; 

yore GC2—mica fixed condensers, .00025 
mfd. ; 

C—mica fixed condenser, .0005 mfd.; 

P—potentiometer, 400 ohms; 

GL1 and GL2—variable grid-leaks ; 

R1 and R3—filament rheostats, 30 ohms; 

R2—filament rheostat, 6 ohms; 

TEL—telephones. 

The first and third tubes are hard tubes and 
the second tube is a soft detector tube. The 
third tube is the oscillator which is used to 
heterodyne the CW signals and make them 
audible. 

This system can be used instead of the usual 
regenerative circuit arrangements so common- 
ly used by the amateur for the reception of 
CW signals. 


GL, 


Ficure 2: A heterodyne receptor for CW work on low wavelengths which is excep- 
tionally satisfactory for amateur code work. 
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Tuned-radio-frequency Amplifi- 
cation with Honeycomb Coils 


QvesTION: Will you please give me 
a circuit that can be used with honey- 
comb coils, and which will employ one 
stage of radio-frequency amplification in 
combination with two stages of audio- 
frequency amplification? I want to use 
a vacuum-tube detector of the soft va- 
riety with this oufit if it is possible. 

Marius DuvaL 


ANSWER: You will find a circuit that should 
be what you require in the diagram in Figure 
3. The parts you will need are the following : 


Li—honeycomb or duolateral coil, size L-75; 
L2—honeycomb or duolateral coil, size L-50; 
L3—honeycomb or duolateral coil, size L-75; 
VCl—variable condenser, .001 mfd.; 
VC2—variable condenser, .0005 mfd.; 
VC3—variable condenser, .00025 mfd.; 
GC—mica fixed condenser, .00025 mfd.; 
C—mica fixed condenser, .0005 mfd.; 
GL—variable grid-leak; 

P—potentiometer, 400 ohms; 

R1, R3 and R+—filament rheostats, 30 ohms; 
R2—filament rheostats, 6 ohms; 

Jl and J2—telephone jacks, double-circuit ; 
. J3—telephone jack, single-circuit ; 

AFTI and AFT2—audio-ffequency amplify- 

ing transformers. 


The tubes recommended in this circuit are 
three DV2 tubes, or three UV-201-a tubes or 
three C-30l-a tubes for the amplifiers, and one 
C-200 or one UV-200 for the detector. 

The “B” battery should be tapped at 22% 
volts for the detector, with the full 90 volt on 
the plates of all the amplifiers. 


Sets That Work Without Outdocr 
Antenna Attachment 


QueEsTION : Is there any receiving set 
on the market that works without having 
to put up extensive antenna equipment 
on the roof and without having to string 
a lot of wires around the room? If so. 
where can I get information regarding 
such equipment ? 

ALAN F. JEROME 


ANSWER: Yes. The super-heterodyne is one: 
the reflex set 1s another; and some straight 
radio-frequency sets will serve for this pur- 
pose. We recommend that you write for de- 
scriptive bulletins to the following concerns: 
Radio Corporation of America, Operadio Cor- 
poration, Deforest Radio Tel. and Tel. Co.. 
Murad, Acme, and others that you can find 
in the advertising pages of this magazine, that 
advertise sets of this description. 


Moisture on Coils 


Question: Will moisture damage the 
efficiency of radio coils? 


J. F. 


Answer: Yes. This will cause leakage be- 
tween turns and will detract greatly from the 
signal strength that you should get if the coils 
were thoroughly dried out. If you have a set 
in this condition it would be a good thing to 
put it on a shelf over a stove and let it heat up 
over night. Do not allow it to get too hot, or 
the insulating material in the transformer 
windings may melt and run out. 
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Ficure 3: Circuit employing one stage of impedance-coupled radio-frequency ampli- 
fication with vacuum-tube detector and two stages of audio-frequency amplification. 
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Is There Danger from Lightning? 


QuEsTion: Is there any danger from 
lightning hitting an antenna over the 
house? - Does the antenna attract light- 
ning? 

D. F. 


ANSWER: There is no more chance for 
lightning to strike a radio antenna than for it 
to strike a steel building, a fire escape, a smoke 
stack, or any other elevated structure. 

The ground attracts lightning, or, in other 
words, lightning usually discharges from the 
clouds to the earth, and some lightning dis- 
charges are miles in length. It is, therefore, 
improbable that such a small thing, relatively. 
as a receiving antenna would cause a deviation 
for such a gigantic electrical discharge. 

In the last ten years we have heard of only 
two or three instances where lightning has 
struck near an antenna, and this percentage 
would indicate that the discharge would have 
hit the same spot whether the antenna were 
there or not. 


Gold-plated Bus-wire 


QuEsTION: Is gold-plated bus-wire 
any better to use to wire a set than the 
ordinary tinned bus-wire? 

WALTER G. FERN 


ANSWER: The gold-plated wire cannot oxi- 
dize. and this is claimed to be one of its advan- 
tages. However, the oxidation that forms on 
tinned-copper bus-wire affects its radio-fre- 
quency resistance to such a small extent that 
we do not think this advantage means very 
much. The gold-plated wire does make a nice 
looking job, though. 


ve) 


What Is the Best Wood to Use for 
Cabinets for Radio Sets? 


Question: I have built a four-circuit 
tuner with five tubes and want to make 
a fine cabinet to use with it. I am 
rather handy with tools, and think I 
can make a good job of it. What wood 
would you advise? 

K. N. M. 

ANSWER: Either mahogany or walnut makes 
a good-looking job. Be sure that you get real 


kiIn-dried stock or it will warp out of shape 
after you have worked it. 


Correct Voltage for Dry-cell 
Detector Tubes 


Question: How many volts should 
ordinarily be used on dry-cell tubes 
when they are used as detectors? 

R. B. ANTON 


Answer: 45 volts is usually more efficient. 


The Craig Neutrodyne 


Question: Does the Craig neutro- 
dyne described in the April issue give 
really good łoud reception and is it 
sensitive to distant signals? 

A. D. TorcHio 


ANSWER: This set produces an exceptionally 
good quality and strong signal from both local 
and distant stations. It is a really efficient and 
easily controlled receiver. 
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Circuit for Filament-lighting 
Jacks ° 


Question: I am sending you a hook- 
up of my three-circuit tuner, with two 
stages of audio-frequency amplification 
added to it. What I would like to get 
would be the additions necessary to add 
filament-lighting jacks (automatic jacks) 
to it. Would I have to change the cir- 
cuit around much? Would the constants 
for the circuits have to be changed any? 

If you can, will you please give me the 
corrected circuit with the filament-con- 
trol jacks and also a list of correct con- 
stants to use with the circuit? 

J. F. Russert 


Answer: The diagram in Figure 4 gives 
the circuit you require. For best operation 
you should use parts having the following 
constants : 

LI and L2—primary and secondary coils of a 

variocoupler, 180 to 600 meters; 

VAR—variometer ; 

VCl—variable condenser, .001 mfd. 

VC2—variable condenser, .0005 mfd. ; 

GC—mica fixed condenser, .00025 mfd.; 

C—mica fixed condenser, .0005 mfd.; 

GL—variable grid-leak ; 

Rl—filament rheostat, 6 ohms; 

R2 and R3—filament rheostats, 30 ohms; 

Jl and J2—automatic-lighting jack, double- 

circuit ; 

J3—automatic-lighting jack, single-circuit ; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers. 

The first tube should be a “soft” detector 
tube and the other two tubes should be hard 


VAR. 
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tubes of the thoriated-filament variety. 
Use a variocoupler and a variometer that 
has little or no dope on the windings. 


Squeaks from a Power Amplifier 


Question: I have a Western Electric 
10-a power amplifier, and lately it has 
developed a steady squeak or whistle. 
How can I stop this? I don’t know 
the slightest thing about electricity and 
the whole set was given me for a birth- 
day present by a nephew. It worked 
very well for three months until this 
whistling sickness struck it. 


G. G. B. 


ANSWER: Get a new set of “B” batteries. 
You had better ask the dealer to send a man 
around to put them in for you. 


A Resistance-coupled Amplifier 
for the Super-heterodyne 


Question: How would a resistance- 
coupled amplifier work with the super- 
heterodyne? Would it require more 
stages than the  transformer-coupled 
amplifier recently described for this use 
in your magazine? 
| Tuos. F. FLYNN 

ANSWER: A _ resistance-coupled amplifier 
should work well in this connection. You will 
have to use two or three more stages, how- 


ever, than if you use the amplifier described. 
The control should be quite simple and stable. 
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FIGURE 4: This diagram shows how to add automatic lighting jacks to a popular 
regenerative hook-up. 
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What Tools to Use 


Question: What tools are necessary 
for a man to have to make a set prop- 
erly? I am absolutely sold on the idea 
of building a set since looking at the 
instructions given in your magazine. 
They are so complete that I believe anv- 
one could follow them. Now I want 
to know what tools I need. 

DoNALD ROBERTSON 


ANSWER: The following tools are essential: 

One electric soldering iron with a small tip; 

set of screw-drivers up to % inch; , 

complete set of drills, including countersink; 

one breast drill; 

one brace; 

set of wood drills; 

strip solder; 

one can of soldering paste; 

two pairs of pliers, with cutters; 

one hacksaw ; 

hacksaw blades; 

one handy jackknife; 

set of small socket wrenches for hexagon 

nuts ; 
set of small files, including triangular and 
rat-tail ; 

bus-wire; 

one match stick. 

The match stick is used in applying the sol- 
dering paste. 


Single-cotton-covered Wire 


Question: Do you advise the use 
of SCC copper wire for the windings 
of coils? I am going to make one of 
your sets and have read two articles on 
-the set I want. The first article pub- 
lished about a year ago called for single- 
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cotton-covered wire but the more recent 
article calls tor double-silk-covered wire. 
Is this ar improvement? 
L. S. WHITE 
ANSWER: The DSC wire is best. There is 


less chance of a short circuit between turns 
and it collects less moisture. 


Can the Automobile Battery be 
Used to Light Tubes? 


QvuEsTION: Would it be possible for 
me to run two wires down to my garage 
to the car battery to light the filaments 
of the tubes used in the radio receiver? 

JoHN PRENTICE 

ANSWER: The battery, if it is a 6-volt one, 
will be suitable. However, if it is to be used 
for the radio set, it should not be placed more 
than 25 feet away from the set. This is be- 
cause the voltage drop in the wires leading 
from the car to the set may be too great and 
the voltage that finally is applied to the tubes 


will be too low if the distance between the 
two is too great. 


Capacity of the “Secondary” 
Condenser 


QuEsTION: What is the proper size 
of condenser to use across the secondary 
coil of an ordinary variocoupler for 
covering the American broadcasting 
wavelengths ? 


FRANK BENSON 


ANSWER: The capacity to use is .0005 mfd. 
This is usually known as a 23-plate condenser. 


CONDUCTED BY Dr. E. E. 


Is There a New Universe Still 
- Smaller Than the Electrons? 


One of the most startling discoveries of 
modern science is the complexity of things 
that are almost infinitely tiny. Atoms are 
small enough; so small that the tiniest dust 
mote contains billions’ of them. And inside 
these tiny atoms we have discovered the. well- 
ordered universes of electrons. It reminds 
one of the old jingle about the small bugs 
and the still smaller bugs “and so ad infinitem.” 


We find small particles ‘and: then’ still smaller 


particles and ‘so on, perhaps not to infinity, 
but to far tinier. dimensions than anyone would 
have dared to predict a generation ago. 

And now. we must consider, it seems, the 
possibility that there exist in. the: universe some 
particles as much tinier.than electrons as elec- 
trons are tinier than paving stones or ‘billiard 
balls. -These new. small particles—the latest 
approach to the “infinttem” of littleness—are 
not particles of matter as we know it; they 
are particles of light. by 
. It has commonly: been considered that Sir 
Isaac Newton, great scientist that he.was, made 
one mistake; he believed that light consisted 
of particles. These particles were shot out, 
he thought; from any glowing material like 
the. flame of a candle, much as bullets are shot 
out of guns. Newton still believed this when 
he died. Pa P a Gears 

Afterward other. scientists came along .with 
experiments that seemed not to be explainable 
on the basis of this particulate or “ corpuscu- 
lar” theory ‘of light and there grew up gradu- 
‘ally in men’s minds the wave theory. of. light; 
the theory that most scientists now hold.. Now 
this theory is suffering, in its turn, the fate 
of its predecessor. There are facts that will 
not fit well into the wave theory. How this 
is resulting in the development of the so-called 
quantum theory of light has been told already 
in this department.* | 

‘And now the quantum theory’ is leading 
scientists back to the old ‘light-particle or cor- 


*Porutar Ravio fdr February, 1924, page’ 207. 


` de Broglie. ‘The Philosophical -Magasine (London), 
vol.. 47, page 446 (February, 1924), ©, `. huooo 
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puscular theory of Sir Isaac Newton. Per- 
haps that long-dead genius was as right in this 
as he was in so many other guesses that he 
made about the nature of the universe. Per- 
haps it has been the rest of us, not he, who 
have been wrong. . 

The latest attempt to develop a theory of 
light particles is that of the French nobleman 
and distinguished scientist, Louis, Duc de 
Broglie. Starting from known and accepted 
facts, including those troublesome facts that 
do not fit well into the wave theory of light, 
Doctor de Broglie has deduced mathematically 
what some of the properties of the light par- 
ticles must be like.* 

They will not be, of course, much like par- 
ticles of matter. Yet they will have the prop- 
erty of mass, the property that manifests itself 
under ordinary circumstances as what we call 
weight. The mass of one light particle has 
been calculated and comes out as about ten 
septillionths of the mass of an electron. 

Remember that hydrogen is the lightest sub- 
stance in the world and think of as much hy- 
drogen gas as would occupy the space of a pin 
head. In this tiny space there will be some 
1,000,000,000,000,000,000 atoms. From this you 
can get a feeble idea of how little one hydro- 
gen atom weighs. Now an electron weighs 
only about. 1/1800 as much as this. A pretty 
small “bug,” you would say; pretty well down 
toward the limit of the infinitely little. 

But the particle of light, the new “quantum” 
that the Duc de Broglie has worked out, has 
a mass only 1/100,000,000,000,000,000,000,000 as 
great as the mass of one electron. If the size 
of these tiny light particles bears any ordi- 
nary relation to their mass (as it probably 
does) and if you were the size of one of them, 
you might wander around for centuries inside 
one single electron and never even find out 
that you were inside of anything. The elec- 
tron would be as much larger than you as the 
blue vault of heaven ‘is ‘larger than a man. 

This idea leaves the imagination. aghast. 


*“A Tentative Theory of Light Quanta,” by -Louis 


l 


the electrons of matter. 


IN THE WORLD’S LABORATORIES 83 


The universe of atoms was wonderful: when 
we first found it. Then .came the universe 
of electrons inside the atoms; whole solar sys- 
tems far more complicated than the system of 
the sun and planets on which we ride. And 
now we are to have, the scientists suspect, still 
another universe inside the electron. And out- 
side it too, for if the Duc de Broglie is right, 
all light is composed of these tiny particles. 
Some of them are locked up, perhaps, inside 
Others get out from 
time to time and light our-lamps or help make 
plants grow or bring us news of distant stars. 
< Doubtless radio, too, is made up in some 
way of these inconceivably tiny particles. 
Radio waves and light are apparently different 
varieties of the same thing. If light is really 
made up of particles and not of waves, the 
thing that carries radio is doubtless of similar 
constitution. It may be convenient to speak of 
radio “waves” just as it is convenient to speak 
of “wavelengths,” though strict accuracy 
would force us to use “frequency” instead. 
But what seems to be a “wave” in radio may 
be an appearance only. The real thing, the 
quantum theory suggests, may be something 
very different. Perhaps a small, rapidly-mov- 
ing particle; perhaps something else. 

Whatever these details, it begins to be ap- 
parent that just as all material things are mere- 
ly manifestations of a world of atoms and 
electrons which is invisible, so the electrons 
themselves are merely manifestations of some- 
thing smaller. Professor J. H. Jeans, one of 
the most distinguished of British scientists, 
puts it this way: “It seems difficult,” he said, 
“to interpret this conception *. * except 
by supposing that the electric forces with 
which we are familiar are to be regarded as 
manifestations of a sub-universe more fine 
grained than anything we have so far imag- 
ined.* 

In the last years of the nineteenth century 
the discovery of radioactivity opened up a new 
and revolutionary chapter of science; that of 
electron physics. There is every probability 
that we stand today at the beginning of another 
chapter that is to be still more revolutionary ; 
the chapter that will deal with the quantum 
particles of light. 


Is the Brain a Broadcasting 
Station? 


Ir has been suggested several times in the 
past ten years that radio waves of some kind 
are sent out involuntarily by the brain and that 
these waves explain the puzzling phenomena 
of telepathy. The so-called “N_ rays” were 


much discussed some years ago. More recent- 


ly a French student, the Abbé Rochu, has pub- 
lished a book on what he calls “Human 
Waves.”’+ The usual suggestion is that some 


* “The Present Position of the Radiation Problem,” 
by J. H. Jeans. The Eighth Guthrie Lecture, sum- 
marized in The Proceedings of the Physical Society 
(London), vol. 35, pa es 222-224 (August 15, 1923). 

t The book of Abbé Rochu is referred to by Mr. 


Joseph Roussel in Radio-Eléctricité (Paris), vol. 5, 


page 117 (March 19, 1924). In the same publication 
for October 15, 1923, there were some other sugges- 
tions along the same line. 


undiscovered and mysterious variety of radia- 
tion is produced by the thinking human brain 
and can be perceived, on occasion, by other 
brains. 


-` To most scientists these speculations do not 


seem particularly attractive. It is true that 
nerve action and brain action are undoubtedly 
electrical in their nature. It is reasonably 


T e A ee 


Kadel & Herbert 
IS THIS A GUN FOR BULLETS 
: OF LIGHT? 


A distinguished French scientist believes that 
light ts composed of very tiny particles shot 


_ out from luminous materials like bullets from 


agun. This great lighthouse lamp would emit 
each second more than a billion billion billions 
of these light particles or “quanta.” 
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certain, therefore, that any nervous process, 
including thought, will produce some kind of 


electromagnetic disturbance in the ether. All 
electrical. changes produce such. disturbances. . 


The “static” that a radio set picks up: from 


Street-cars or X-ray machines or even from: 


electric door-bells is a case in point. 

-But this sort of thing is a long way from a 
definite “ray” or “wave” that can be related 
to thought or to living matter. Such rays or 


. waves are not impossible. All scientists would 


agree that they might exist. But science con- 
siders, with excellent reason, that there is 
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DRAWINGS BY TELEPATHY 


At the left are the original drawings of a 

house and a cup; at the right are the attempts 

made by the subject to reproduce by mental 

telepathy the original drawings, which the sub- 
ject had not seen. 


small profit in the investigation of remote pos- 
sibilities: Science takes one step at a time. 
Before. we begin speculating about transmis- 
sible “human ‘waves’ let us first determine, if 
we can, whether such a thing as mental telep- 
athy really exists at all; — 

` There was a time ‘not so long ago when no 
respectable scientist dared speak of telepathy 
as even thinkable.. He would have been 
laughed out of his profession.. But that has 
changed. The possibility that thoughts may 
be transferred from mind to mind otherwise 
than by the usual senses is now admitted to be 
a proper subject for investigation in even the 
most conservative scientific circles. Professor: 
Gardner. Murphy of Columbia University is 
conducting extensive experiments in this field. 
Dr. R. H. Gault of Northwestern University 
is engaged in another series of tests, in some 
of which he has used the ‘Chicago broadcasting 
station at the Edgewater Beach Hotel. 

A third test of telepathy was carried out re- 
cently from Station WOR under the auspices 
of the editors of the Scientific American. And 
in a recent issue of this same publication there 
are reported some remarkable German experi- 
ments carried out recently by Dr. Carl Bruck, 
an official ‘adviser of the Sanitary Department 
of the German Government and a well-known 
physician of Berlin.* ; 

In all of these tests. the procedure is sub- 

stantially the same. One person thinks of a 
word, an idea, a drawing or something else. 
The other person tries to discover, without 
being told, what it is that the first person is 
thinking of. In the. experiments from broad- 
casting stations listeners are asked to try to 
receive some idea which is not named but upon 
which the speaker or other persons at the 
broadcasting station are concentrating their 
minds at that moment. 
The experiments of Dr. Bruck seem to have 
been the most careful and complete that have 
been carried out so far. If we assume the 
doctor’s good faith and competence—neither 
of which.there seems reason to doubt—we 
must admit that he has secured favorable evi- 
dence of considerable strength. A few of the 
drawings obtained in his experiments are re- 
produced on this page. 

With a little more evidence of this sort we 
shall be compelled to admit that something 
of the nature of mental telepathy does actu- 
ally occur; perhaps not always but at least 
on some occasions. Then will come the real 
problem for the physicist and physiologist; the 
problem of finding out how it happens. 

It may be radio waves of some kind. The 
thinking mind may be a broadcasting station. 
But we must not try to predict our result. 
Science moves one step at a time. The prob- 
lem now is whether or not telepathy is real. 
Do Dr. Bruck’s results represent some real 
natural force not yet fully understood or are 
they merely curious accidents? 


*“Experimental Telepathy; Tests by Dr. Carl 
Bruck, M.D., Berlin, on the Transmission of Draw- 
ings,” adapted by Dr. Alfred Gradenwitz from the 
investigator’s report.” The Scientific American (New 
York), vol. 130, pages 304-305 (May, 1924). 
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HOW ONE MAN DREW WHAT ANOTHER MAN THOUGHT ABOUT 


These photographs, also from the experiments of Dr. Bruck, show how a hypno- 

tized subject tried to reproduce drawings of which another person was thinking. 

The middle drawing of the lower row represents an attempt to reproduce the bottle 

on its left. The attempt succeeded, actually, in copying the drawing of a lamp which 
was still in the portfolio watting for the next test. 


The Little Ladders With Which 
We Hear 


One of the most important pieces of appa- 
ratus with which the radio engineer must con- 
cern himself is one that was constructed hy 
nature, not by man. It is the marvelous as- 
semblage of devices that we call the inner ear; 
the machine by which we hear sounds and dis- 
tinguish what they are. 

This ear-machine of ours is the necessary 
channel of radio, as of other sounds, to the 
human brain. A good loudspeaker, for ex- 
ample, is a loudspeaker which fits its sound 
output to the peculiarities of the ear. A bad 
loudspeaker is one that fails in some way to 


suit the requirements of this perceiving mech- 
anism. Hence the importance of the ear, 
studied as a physical machine, to the entire 
art of communication, an importance which 
was recognized long ago by the telephone en- 
gineers and which has prompted the brilliant 
series of researches on the mechanism of 
hearing and of speech carried out during the 
past five years in the telephone research labo- 
ratories of the Western Electric Company.* 
—+* For a recent summary of some results of these 
investigations see ‘Physical Measurements of Audi- 
tion and Their Bearing on the Theory of Hearing,” 
br Harvey Fletcher; Journal of the Franklin Institute 


hiladelphia), vol. 196, pages 290-326 (September, 


1923). ee also the note of Dr. Fletcher’s “ 


papa 


machine” in this Department of Porutar Rapro for 


May, 1924, page 510. 


One of the most recent papers from this labo- 
ratory has to do with the fundamental theory 
of how we hear different tones and with the 
function of that curious little ladder of living 
fibers which anatomists find hidden away in 
the inmost recess of our ear.* 


The real apparatus of hearing is not the : 


outer ear that we see but is the so-called inner 
ear; a set of levers, membranes, chambers and 
nérve fibers deeply buried in the massive bone 
just behind the visible or outer ear.t The 
nerve over which messages of sounds reach 
the brain runs to this inner ear and terminates 
in a liquid-filled sack containing a long, thin 
membrane that is curled up like the spiral of 
a sea-shell. If you take hold of this mem- 
brane and stretch it out flat you will see that 
it is a little over an inch long and if you ex- 
amine it carefully under a microscope you 
will detect a great many distinct fibers running 
crosswise of the membrane, like the rungs of 
a ladder. 

This ladder-like membrane with 


*“The Auditory Masking of One Tone by Another 
and Its Probable Relation to the Dynamics of the 
Inner Ear,” by R. L. Wegel and C. E. Lane. The 
Physical Review (Corning, N. Y.), vol. 23, pages 266- 
285 (February, 1924). 

t+ In the article of Dr. Williams on page 8 of this 
issue of Popurar Rapio there is a figure showing the 
parts of the inner ear. 
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sands of rungs is the real organ of hearing. 
Each one of the separate rungs of the ladder 
is connected with a tiny fiber of the nerve of 
hearing. Sounds that reach the ear cause yi- 
brations in the rungs of this tiny living ladder 
and these vibrations are carried by the nerve 
fibers to the brain where they produce -the 
sensation of sound. : | 

The first physical theory of the perception 
of sounds was proposed many years ago by 
the great German scientist Helmholtz. It was 
his idea that the ladder-membrane of the inner 
ear behaved as an organ of resonance. He 
noted, as many .anatomists had noted before 
him, that the rungs of this little ladder were 
of different lengths. At one end of the lad- 
der they were very short; at the other end 
they were much longer. 
_ It seemed, therefore, as though the individ- 
ual rungs might be tuned just as are the strings 
of a piano ora harp. The shorter rungs would 
be tuned to the high notes, the longer rungs 
to the low notes. The perception of tones of 
different pitch would be accomplished, then, by 
the vibration of those particular rungs of the 
ladder that happened to be tuned to whatever 
tone was entering the ear. 

Each rung was supposed to have its indi- 
vidual nerve connection with the brain. By 
sensing which rung was vibrating, the brain 


C. Brandes, Inc. 


MATCHING THE TONES OF TELEPHONES FOR HEAD-SETS 


The mechanism of the human ear is such that for precise hearing of faint signals 
‘over the telephone the tones fed into the two ears should be exactly alike. Accord- 
ingly some manufacturers of high-grade telephone head-sets test each wnstrument 


and match the two receivers exactly to cach other. 


The matching ts done tnstru- 


mentally, so that the human equation is altogether eliminated. 
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From a drawing made for PopuULAR Rapto by Arthur Merrick 


THE LADDER OF FIBERS WITH WHICH WE HEAR 
The conical chamber represents the innermost cavity of. the ear (as described in the 


text). 


bone shown at the upper left-hand corner. 


Sound enters this cavity through the window and the small, stirrup-shaped 
Very low-pitched sounds proceed entirely 


to the right-hand end of the cone and back again as indicated by the black arrows. 
Notes of higher pitch are short-circuited through the ladder of fibers, as shown for 


the different notes. 


The shrill note of the cricket goes through the ladder very close 


to the near end, where the fibers are shortest. 


perceived what tone was. coming in. 
a deaf musician might touch his sensitive fin- 
gers to the strings of a tuned harp and know, 
by feeling which of the strings were vibrat- 
ing, just what tones were being sounded in the 
air of the room. 

' This theory of Helmholtz was ingenious and 
plausible. For years it commanded the ad- 
herence of most scientists. -But gradually facts 
began to accumulate that could not be recon- 
ciled with this theory. The ways that tones 
blend in music, the effect of one tone in sup- 
pressing or “masking” the perception of an- 
other tone, the exact amounts of energy nec- 


essary in order to affect the ear perceptibly at — 


different pitches, some of the phenomena of 
partial deafness; from all these sources came 
indications that the simple theory of resonat- 
ing rungs in the little ladder could not be quite 
all that there is to the hearing of sounds. 
Now the scientists of the Western Electric 


‘Laboratories have proposed a new theory of 


hearing quite different from this older theory 
of Helmholtz. To see what this new theory 
is it is necessary to examine a little more close- 
ly just how the ladder of sensitive rungs is 
inserted in the inner ear. 

It is contained inside a long, liquid-filled 
tube and the ladder itself (together with the 
skin-like membrane that supports it) forms a 
partition along the whole length of this tube, 
so that the tube is divided into two tubes side 
by side. The construction is shown in the dia- 
gram printed herewith, but this diagram has 
been stretched out straight for the sake of 
greater clearness. In the ear itself, the whole 
mechanism is rolled up into a spiral coil. 

Let us follow the course of a little jar or 
shock of some kind communicated to this dou- 


Just so,- 


ble tube with the ladder-membrane as its cen- 
tral partition. This little shock first-enters the 
liquid of the tube at one end of one of its com- 
partments, as indicated in the diagram. Then 
the shock passes through this compartment, 
along one side of the ladder-membrane until 
it reaches the other end of the double tube. 
Here there is a little hole in the partition and 
through this hole the shock passes to the liquid 
in the other compartment; to the other side, 
that is, of the ladder-membrane. 

Then the wave of disturbance in the liquid 
that corresponds to our little shock starts back 
again along the tube, but now it is in the other 
compartment. Finally, the disturbance ends at 
the initial end of the tube, where it began, 
but on the other side of the dividing mem- 
brane. 

This is the course of any sound wave in- 
side the double tube of the inner ear. During 
this passage the wave must set up in some 
fashion the nervous disturbance that we recog- 
nize as sound. How does it do it? 

The wave accomplishes this, say Mr. Wegel 
and Mr. Lane, by not going all the way to the 
end of the double tube. If the wave is of 
very low pitch it may go clear to the end and 
back again. But with a wave of higher pitch 
the construction of the two parallel tubes and 
their separating membrane is such that the 
wave is, so to speak, “short-circuited.” It 
passes through the membrane (and the ladder) 
at some intermediate position and sets up, di- 
rectly at the point of passage, the vibration in 
the liquid on the other side of the tube. 

The exact point at which the wave vibration 
passes thus through the separating membrane 
depends on the frequency (that is, the pitch) 
of the wave. The nerve fibers in the mem- 


88 


brane carry to the brain a message identifying 
this exact point of passage. This is how we 
hear differences in pitch. 

The importance of all this to radio is that 
it helps to explain many puzzling things in the 
apparent behavior of radio apparatus. For 
example, many loudspeakers do not deliver 
the very low tones at all. A note having a 
frequency of 100 vibrations a second will be 
absorbed entirely by the apparatus, only the 
upper harmonics of this tone (200 vibrations, 
300 vibrations, 400 vibrations, and so on) be- 
ing delivered by the horn. Nevertheless, when 
this mixture of the harmonics is heard, what 
one seems to hear is the fundamental tone of 
100 vibrations. The ear perceives (or seems 
to perceive) a tone that is not there at all; 
leaving unperceived the higher-pitched, har- 
monic tones that really are there.* 

For this curious fact, as well as for many 
other remarkable features of the reaction of 
the ear to mixed tones and to mixtures of 
tones and noise, explanation can be found on 
the basis of the new theory of the working 
of this little many-runged ladder that we hear 
with. There is every reason to believe that 
further study of this ladder and of its pecu- 


— 


* This fact has been observed experimentally; see: 
“The Physical Criterion for Determining the Pitch 
of a Musical Tone,” by Harvey Fletcher. The Phys- 
ical Review (Corning, N. Y.), vol. 23, pages 427-437 
(March, 1924). 
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liarities will be of the greatest importance in 
improving radio apparatus. 

The motion picture is possible only because 
of a defect of the human eye. The eye - 
not see very rapidly. Because of what is call 
the persistence of vision, the separate pictures 
of the motion picture, sixteen of which are 
flashed on the screen each second, seem to 
blend into a continuously moving scene. The 
motion is really by sharp jerks; our eye foo. 
us into thinking that it is smooth and lifelike. 

Just so, if we learn to understand better the 
peculiarities of our little ear-ladder we may 
be able to fool it pleasantly and comfortabl 
into thinking that radio music is better than it 
is. i 

| 
The New Cathodophone cA 

THE new microphone named the “cathodo- 
phone,” which has made some stir in Germ 
operates on the principle of a current of elec- 
tricity through ionized air; thus avoiding the 
use of diaphragms or other mechanical dè- 
vices.* 

Many years ago Professor Walther Nernst, 
the famous German chemist, invented a special 
kind of incandescent electric lamp that is still 
known as the Nernst lamp. The glowing ele- 
ment of this lamp is not a filament but is a 


Pick-up Microphone,” 
(Berlin), voL 


y F. Gerth. Der deutsche Rundfun 
y pages 401-403 (March 16, 1924). 
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THE LIMITS OF SOUNDS AUDIBLE TO THE NORMAL EAR 


The area inclosed between the two lines indicates the sounds that one can hear. 
Above the top curved line sounds are too intense and are felt rather than heard. 


Below the bottom line the sounds are too weak to hear. 


At the right and left of 


the inclosed area lie the sounds that are too shrill and too low, respectively, to affect 
the ladder of fibers in the ear. 
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U. S. Bureau of Mines 


FOUR HUNDRED DEGREES BELOW ZERO 


In the Cryogenic Laboratory of the U..S. Bureau of Mines, at Washington, the Gov- 

ernment scientists have assembled apparatus capable of working with liquid helium, 

with solid and liquid hydrogen, and with other substances which exist only at tem- 
peratures between 400 and 450 degrees below zero, Fahrenheit. 


short cylinder made of certain infusible ma- 
terials. The electric current passes through 
this cylinder and heats it white hot, so that it 
glows. It has long been known; furthermore, 
that this glowing cylinder produces ions in the 
air around it. 

These ions, you remember, are merely mole- 
cules or atoms of the air gases which have lost 
one electron each and have come to possess, in 
this way, a positive charge. If a collecting 
cylinder is placed around the glowing filament 
of a Nernst lamp, current will pass between 
the filament and the collector by virtue of the 
ions, just as current passes in the Sodion tube 
by virtue of the sodium ions in it.* It is 
this ionization current that is utilized in the 
cathodophone. 

If sound waves in the air enter the space 
between the glowing filament and the ion- 
collector that surrounds it they agitate the 
ionized gas in this space and produce varia- 
tions in the ionization current, just as they 
do in that somewhat similar device, the glow 
transmitter of Dr. Phillips Thomas.+ 


* The Sodion Tube was described in Poputar RADIO 
for March, 1924, page 302. $ ’ 

+ The glow transmitter was described in POPULAR 
Ramo for April, 1923, page 290. 


Frozen Gas in Upper Air 


In this Department in the issue of POPULAR 
Rapio for March; 1924 (page 299), there were 
reported the striking ideas of Professor Lars 
Vegard of the University of Christiania, .Nor- 
way, with regard to the constitution of those 
upper levels of the earth’s atmosphere that 
comprise the much-discussed Heaviside Layer. 

By a study of the light from these levels, 
as manifested in the aurora and as analyzed 
by a spectroscope, Professor Vegard had 
reached the tentative conclusion that at these 
great elevations, 100 or 200 miles above the 
ground, the part of the air remaining was 
mainly frozen dust of nitrogen. 

Professor Vegard has now offered additional 
evidence favoring this idea by producing in 
the laboratory a light-spectrum similar to the 
spectrum observed in the aurora. Working 
with Professor Kamerlingh-Onnes, Professor 
Vegard was able to make a thin layer of frozen 
nitrogen crystals much like the crystals that 
he supposes to exist in the upper air. 

When the nitrogen crystals thus formed 
were subjected to powerful electric discharges 
in a vacuum they shone with a light similar to 
the light of the aurora. 


CONDUCTED BY ALBERT G. CRAIG 


Tips on Tuning 


WHEN you get a new set, don’t ex- 
pect to be able to get the most out of 
it in the first evening you try it. Even 
the most experienced operator has to 
“get the hang” of a new receiver before 
he, makes it do just what he wants 
it to do. 

So, be patient with that new set and 
endeavor to find out just what happens 
when you turn the knobs. This may 
take you a week or it may take you a 
month, according to your proficiency and 
the application you put into the task. 

You will soon note, if you pay atten- 
tion to it, that for each change of wave- 
length on the dials you may have to 


change the other controls accordingly. 


For the lower wavelengths you will 
have to decrease regeneration, and for 
the higher ones you will have to increase 
it. This holds true, generally, whether 
the set contains a potentiometer control, 
a variometer in the plate circuit, or some 
form of tickler control such as used in 


the honeycomb circuits, or in a kind of 


circuit that is controlled by the filament 
rheostat. - 

= Neutrodyne sets do not have this con- 
trol, but they usually contain three dials 
that have to be set approximately at the 
same settings. 

A good plan, with any type of set, 

to keep a plan of all the settings for 
all the various wavelengths. For in- 
stance, you may have a set with two 
large dials and for a given station on 


a given wavelength, you will have the 
first dial set at 10, the second dial set ` 
at 20. Then you may notice that the — 
filament knob should be turned up about 
three-quarters of the way. For another 
station on a higher wavelength, you 
may have the first dial at 20 and the 
second one at 30, and the filament knob 
turned up still higher, and so on for 


` still higher wavelength stations. 


If you make a chart with a number 
of columns, you can log the station, 
and the dial settings for the various 
wavelengths and you can always tune 
in the wavelength and the station you 
want by simply referring to it. 


How to Drill Glass 


WueEN drilling a hole in glass, make 
a roll of putty and place this in a small 
circle around the spot where you. wish 
to drill the hole. This forms a basin, 
into which pour a small quantity of 
turpentine. Then take a three-cornered 
file and sharpen the end of it into a 
sharp pyramid. Fit this into a brace 
and go ahead and drill the -hole. 


How to Save Your Tubes 
Don’t turn up the filaments of your 


tubes above the amount necessary to 


obtain the required loudness. If you 
do, you will soon ruin the tubes. The 
filaments of the tubes will light up 
properly, it is true, but the signals will 


be weak and distorted, after such abuse. 
‘ © ¢ 
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HINTS FOR 


Where Power Lines Carry 
Danger 


Don’t run the antenna wires near, 
over, or under power wires. The winds 
may blow, and the storms may storm, 
and the antenna may fall across the 
power lines or the power lines may fall 
across the antenna. In any case this 
might be dangerous to property on ac- 
count of fire, or to life on account of 
serious shock. 

Keep the antenna away from any 
wires that you don’t know about and 
prevent accident. 


Good Parts for a Good Set 


WHEN you buy the parts for your 
home-made set don’t neglect one single 
part. Get good ones all the way through 
if you want complete satisfaction. <A 
set composed of 99 good parts would 
be rendered more than useless by the 
introduction of one single cheap and 
poorly constructed instrument into its 
makeup. So look after the smaller 
things with as much or greater vigilance 
as the (seemingly) more important ones. 


How to Keep Your Battery Fit’ 


Keep the plates of your storage bat- 
tery covered with solution. If you al- 
low the electrolyte to fall below the 
top of the plates, the battery will eventu- 
ally be damaged and rendered useless. 

You do not have to put in more acid; 
all you have to replace is distilled water. 
The water evaporates but the acid in 
the solution does not. 

Never allow the storage battery to 
run down too far. This may damage 
the battery and it surely will impair 
reception. You may get all sorts of 
squeals, howls and whistles with a run- 
down batiery. 


How to Clean Variable 
Condensers 
Ir your variable condensers are al- 


lowed to stand out in the open, they 
will collect a quantity of lint and dirt 
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between the plates. This may cause 
leakage between the rotor plates and the 
stator plates. 

An ordinary pipe cleaner passed be- 
tween the plates is a simple method for 
cleaning out this dirt. 


How to Tune in Distant Stations 


ON a regenerative receiver, the nearer 
to the oscillating point the receiver is 
operated, the sharper the tuning will be- 
come. So that when you wish to tune 
in a distant station through a strong 
local station you should increase the 
regenerative control until the local sig- 
nals are eliminated and the distant ones 
come through. Do not allow the set to 
go beyond the oscillating point, how- 
ever, or you will interfere with your 
neighbors’ reception. 


Folding Loops for Portable 
Receivers _ 


THERE are now a number of folding . 
loop antennas on the market that make 
ideal equipment for a set that can be 
taken on a trip to the country or on 
any set where portability is a necessity. 
The loop can be folded up into a small 
space and tucked away in a small com- 
partment in the cabinet. 


How to Use a Crystal Detector in 
Radio-frequency Receivers 


THE crystal can be used successfully 
in any radio-frequency receiver as a 
detector. It finds the greatest popularity, 
however, in the reflex receiver, where 
tuhe economy is an essential. For instance, 
in a two-tube reflex receiver, it is possi- 
ble to employ two stages of radio-fre- 
quency amplification, a crystal detector 
and two stages of audio-frequency am- 
plification. 

This 1s a great economy over the 
standard circuit for two stages of radio- 
frequency, vacuum-tube detector, and 
two stages of audio-frequency amplifica- 
tion, that employs five tubes. 
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CONDUCTED BY S. GORDON TAYLOR 


Every radio receiver requires a careful balancing of all of tts parts if the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 
receiver.. This department is conducted for the special benefit of readers who have built the 
radio receivers described in PoruLar RApIo and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. 


` Helpful Hints for. Operating the Four-circuit Tuner 


Be absolutely sure that, all connections are. or other composition does not serve the pur- 
correct and properly ‘made. Unless the ex- pose at all well and should be avoided. Next, 
perimenter’ is’ absolutely ‘certain’ that. he has double-silk-covered wire, No. 18 gauge, has 
followed the’ instructions in‘ detail, it will: be. been found preferable to single-cotton-covered 
well to start off: by checking over .all wiring © wire of the same size. -Double-cotton-covered 
and connections. ‘The wiring blueprint for the wire should in no case be used, because its use 
five-tube “Improved Four-circuit Tuner,” pre- results in greater spacing. between turns, due 
pared by Poputar Rapro’s’ Technical. Service to. the greater thickness of the double insula- 
Bureau will be of assistance here.* tion, and this in turn results in an entirely dif- 
ferent electrical value for the coils. Certain 
manufacturers are putting coils on the market 
with green double-cotton-covered _windings, 
majority of builders of the four-circuit tuner Presumably as an imitation of silk insulation. 
- purchase their coils ready made, and there are This is a point which should be watched care- 


many makes of coils on the market that are fully. | : 
practically useless in this circuit. Cases have 
been known where several makers of the four- Be absolutely sure that no. shellac, collodion, 
circuit receiver living in the same town or or other binder of any kind is used on the tub- 
neighborhood, have been uniformly unsuccess- ing or on the windings of the coils. An ex- 
ful in obtaining proper results, due to the fact ample of the bad effect of even a small amount 
that only coils of a poor grade were obtainable of shellac is shown in the experience of one 
in the local radio stores. The price is not nec- reader who reported that he had constructed 
essarily an indication of quality, although it this receiver, using the best of parts, including 
provides a fair basis for judgment. a set of coils put out by a manufacturer whose 
Ea product was known to be first-class. The re- 
To produce the proper results, it has been sults obtained had not been satisfactory, how- 
found by experiment and experience that coils ever, and an investigation disclosed the fact 
for this circuit should be wound on high-grade that in some way some of the turns of the 
composition, or preferably hard-rubber tubing. stabilizer winding had become loosened and in 
Cardboard tubing impregnated with asphaltum order to keep them in place, the builder had 
placed a little shellac on the windings in sev- 
* A set of three full-size blueprints showing panel eral places. He was advised to replace the 
layout, instrument layout, and wiring, may be ob- coils with a new set of coils and upon doing So 


t d f 1.10 f tbe Technical Service Bureau A JE i 
T N Ramios found his trouble eliminated entirely. 
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By far the most prevalent source of trou- 
ble has been found to lie in poor coils. The 
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IN some home-made and also some manu- 
factured coils, shellac is used on the tubing as 
waterproofing, or to make the wire stick while 
winding. Even this use of shellac has a bad 
eifect, in spite of the fact that very little of 
the shellac is on the wire itself. 


IT is not always possible to determine from 
the action of the receiver whether the fault is 


in the coils. Among the effects that improper 


coils may have, however, are the following: 
Lack of selectivity; failure to bring in DX 
stations, although tone and volume may be 
good on the local stations; distorted music 


„and speech; poor control of oscillation, evi- 


denced by excessive howling; body capacity 
resulting in howling when the hand is placed 
near the tuning dials. The coils can make all 
the difference between a very good and a com- 
paratively poor receiver. 


Tue variable condensers should be as good 
as the coils. Condensers used for tuning the 
secondary and stabilizer circuits must be elec- 
trically efficient. Any radio-frequency losses 
due to poor construction or poor materials in 
the condensers will have their proportionate 
effect on the efficiency of the entire receiver. 
It is not absolutely necessary that the make of 
condensers specified in the descriptive article 
be used, although these were the condensers 
that were satisfactorily used in Mr. Cocka- 
day’s experimental receiver. If other condens- 
ers of good quality are used the results should 
be excellent. It is usually found that their use 
will give somewhat different settings for a 
given wavelength than those given in the tun- 
ing chart which appeared in the January issue. 
However, this is not important as it is an easy 
matter to make up one’s own tuning chart. 


Beware of poor condensers; they may play 
all sorts of tricks. They may make it possi- 
ble, for instance, to pick up the same station 
on several different settings of the secondary 
condenser dial. They may make it impossi- 


- + - + 
es |' OF Sopi FOS 
GES 14 B°224-45¥ 


_ ble to receive stations that operate at certain 


wavelengths, although other stations on higher 
or lower wavelengths come in well. They may 
make it possible to jump fifty or a hundred 
meters by moving the dial only two or three 
degrees. Such eccentricities as these are usu- 
ally the result of poor internal contact be- 
tween vernier plate, main shaft and bearings, 
due to faulty construction, Usually where this 


_ condition obtains, it will be found that a grat- 


ing sound results when the condenser dials are 
rotated. 


SOMETIMES it will be found that a poor con- 
denser does not result in any outstanding pecu- 
liarity but, instead, simply reduces the efhciency 
of the receiver all around. A similar condition 
may be due to other causes, too, but when it 
does exist it is well to pay particular attention 
to the condensers, 


THE grid condenser is not particularly crit- 
ical. As a matter of fact, a fixed condenser 
of .00025 microfarad capacity will serve for 
this purpose in place of the type that was spec- 
ified in the description in the January issue. 


About the only faults that can exist here are 


either a short circuit or a complete break in- 
side of the condenser. In either case, the re- 
ceiver will practically refuse to function, and 
if it works at all it will be with only a fraction 


-of its normal volume. 


On the other hand, the small by-pass con- 
denser is extremely important and is usually 
quite critical in adjustment. A condenser was 
not included at this point in the original four- 
circuit receiver described in the May (1923) 
issue of PopuLtar RaDio, but in many cases it 
was found that this addition helped wonder- 
fully. A small, variable, mica condenser was 
specified for this use in the improved receiver 
described in January because it was found that 
some receivers of this type functioned better 
with a capacity of about .00025 microfarad at 
this point, while others required higher ca- 


THE ELECTRICAL WIRING DIAGRAM FOR THE THREE-TUBE SET 
EMPLOYING DRY-CELL TUBES 


Ficure 1: This diagram shows exactly how to wire up the instruments in their 
respective places in the circuit. This hook-up includes a “C” battery for the last 
stage of amplification. 
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pacity for best results, up to .0005 microfarad. 
Provision for variation between these values 
is, therefore, well worth while. 


THE value of this variable condenser’ iies 
in its influence in controlling the oscillation 
of the receiver. If the oscillation is so great 
that it is difficult to tune in stations without 
distortion, the trouble can often be remedied 
by increasing the capacity of this condenser. 
In the condenser used for this purpose in the 
receiver described in the January issue, this is 
done by turning the small knob in a clockwise 
- direction. If the capacity is increased too 
much it will tend to broaden tuning. A point 
will be found, however, where oscillation will 
be properly controlied without affecting sharp- 
ness of tuning and it is at this point that the 
condenser should be permanently set. 


THE grid-leak will behave differently in dif- 
ferent receivers, depending on the characteris- 
` tics of the detector tube used. In some cases 
“7 its adjustment will be found very critical; in 
others it will have comparatively little effect, 
regardless of how it is adjusted, provided it 
is a variable grid-leak, and it should be vari- 
able to provide proper flexibility of adjust- 
ment of the circuit. Generally speaking, it 
should be much the same in its adjustment as 
is the variable by-pass condenser mentioned 
above. That is, sharpest tuning and maximum 
oscillation will be obtained with the knob near- 
ly all the way out, and it is at this setting that 
it usually gives best results. In cases where 
a hard tube is used as a detector (such, for in- 
stance, as the UV-20l-a or any of the dry-cell 
tubes). The adjustment of the grid-leak will 
usually be found very critical. 


THERE has been an increasing demand for a 
hook-up for the Improved Four-circuit Tuner 
that will require only three tubes, especially 
for use with dry-cell tubes. Such a hook-up 
is therefore shown in Figure 1. The parts 
used are identical with those specified for use 
in the Improved Four-circuit Tuner described 
in the January issue, with the exception of the 
rheostats, sockets, and Bradley Ohm. Also, the 
potentiometer has been eliminated, as it is not 
necessary where dry-cell tubes are used, inas- 
much as they are not critical as to plate poten- 
tial. For the sake of convenience the list of 
parts is given here, as adapted to this hook-up. 
These parts are not necessarily the only ones 
that will give good results, however. Many 
other makes will serve as well, but the instru- 
ments should, in any case, be of good stand- 
ard make and should have the electrical values 
given here. 


When dry-cell tubes are used, the use of 
UV-199 (or C-299) tubes is recommended, 
as they are better amplifiers than the WD-11 
or WD-12 tubes. They require an “A” bat- 
tery, voltage of 414 volts as compared with 
1% for the other tubes, but on the other hand, 
their current consumption is so small that a 
set of three ordinary dry cells, connected in 


series to supply the proper voltage, will have 
longer life than three similar cells connected 
in parallel and used with the WD-11 or 12 
tubes. Moreover, if desired, a 414-volt flash- 
light battery may be used to supply current 
for the UV-199’s. This latter fact will prove 
to be a decided advantage if the receiver is 
to be used as a portable outfit. The use of 
flashlight cells is not recommended for general 
use because their life is comparatively short. 


For those who wish to use standard six-volt 
tubes this same hook-up can be used except 
that the “A” battery should be a 6-volt stor- 
age battery, the rheostats of proper resistance 
to correspond with the tubes used, the “B” 
battery voltage reduced to 18 volts if a UV-200 
(or a C-300) tube is used as detector, and a 
400-ohm potentiometer connected directly 
across the “A” battery leads, with the detector 
“B” battery negative lead connected to the arm 
of the potentiometer instead of direct to the 
positive side of the “A” battery circuit as 
shown above. It will be well, too, to use a 
separate set of “B” batteries for the amplifier 
with the negative lead connected direct to the 
“A” plus side of the circuit. 


LIST OF PARTS 
Precision four-circuit coil set, units A, B, 


A—primary winding, consisting of a single 
turn of tinned-copper bus-wire 1/16 inch 
square; 

B—secondary winding, consisting of 65 turns 
of No. 18 DSC copper wire; 

C—stabilizer winding, consisting of 34 turns 
of No. 18 DSC copper wire (coils A, B 
and C are wound on a hard-rubber tube, 
3% inches in diameter and 5 9/16 inches 
long) ; 

D—antenna tuning coil, consisting of 43 turns 
of No. 18 DSC copper wire, double-bank- 
wound on hard-rubber tube 3% inches in 
diameter and 154 inches long. Taps are 
taken off at beginning, 3d, 7th, 13th, 21st, 
31st and 43d (last) turns; 

E and F—Amsco vernier variable condensers, 
26-plate, .0005 mfd.; 

G—Dubilier, .00025 mfd. mica fixed condenser: 

H—Amplex grid-denser (small variable, mica 
condensers) ; 

I—Bradley-leak, variable, 14 to 10 megohms; 

*J1, J2, J3—Alden-Napier UV-199 sockets; 

*K—Amsco filament rheostats, 30 ohms; 

Ll and L2—same as K; 

M1 and M2—Pacent jacks, one double-circuit 
and one single-circuit: 

N1 and N2—Amertran audio-frequency am- 
plifying transformers, 5 to 1 ratio; 

Q—Amsco switch lever; 

S—switch points; 

T—Dubilier .0005 mfd. fixed mica condenser 
(with lugs for transformer mounting) ; 

U—Dubilier .00025 mfd. mica fixed condenser; 

W—Bradley Ohm—25,000-200,000 ohms. 


* If tubes other than UV-199 (C-299) are used, 
sockets and rheostats must fit the requirements of 
the tubes. 
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Irems of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. 


CONDUCTED BY Davin Lay 


Gan Radio Legally “Interfere . 
= with Religious Worship?” — 


Does. interference with the radio reception 
of a church service constitute a violation of 
the Kansas law that prohibits “interference 
with religious worship”? This is the question 
that -is agitating the folks in Norway, Kansas, 
who maintain a church that is equipped with 
a radio receiver and who get their entire serv- 
ice, from sermon to music, from Omaha. They 
claim that a small broadcasting station near 
Norway is interfering. “If the interference is 
done purposely,” states Attorney General 
Charles B. Griffith, “it is purely a case of in- 
terference with religious worship and subject 
to the same penalties as if it were actual inter- 
ference with the services if conducted within 
the church at Norway.” 


King Makes His Radio Debut 


For the first time in history, the subjects of 
the British crown. were enabled to hear their 
sovereign’s voice by radio on April 22, when 
King. George opened the British Empire Ex- 
hibition at Wembly. a 


Radio Concerts in the Parks 


OPEN-AIR radio concerts in the municipal 
parks of Dallas are taking the place, in part, 
of sing-songs and movies. Huge loudspeakers 
are erected in the play parks of the city and 
concerts in distant cities are broadcast for the 
benefit of children and. grown-ups who do not 
have the advantage of radio in their homes, 
There are about fifteen municipal parks in 
Dallas and vicinity that will be provided with 
radio loudspeakers. It is estimated that more 
than 100,000 persons will be entertained in this 
manner during the summer months. 


Radio Guides Ferry-boats 


Focs are so thick on the Bay of San Fran- 
cisco that -ferry service between that city and 
the cities of Oakland and Alameda on the 
opposite side ofthe bay is often delayed and 


occasionally becomes virtually impossible. The 
distance is nearly four miles and the currents 
and tides are strong. Accordingly it is pro- 
posed to install radio beacons built on the 


- crossed-coil system devised by the Bureau of 


Standards. With the beacons in operation the 


- ferry-boat captain will be able to steer a 
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straight course across the bay, no matter how 


thick the fog. 
+ * # 


Re-broadcasting Experiments 


THE re-broadcasting of American programs 
in England having ceased temporarily because 
of the difficulties of transatlantic transmission 
during the summer, the British engineers have 
turned their attention to France. Concerts from 
the Eiffel Tower have been picked up in Eng- 
land, sent some two miles over a land wire to 
the Shefheld station of-the British Broadcast- 
ing Company and there re-broadcast ta the 
surrounding country. Why does not some en- 
terprising American station prepare to do this 
same thing for both the British and the French 
concerts as soon as the good transmitting 
weather returns in the fall? 


Receiving Broadcast Programs 
on Metal Disks 


Some weeks ago a program broadcast from 
WGN in Chicago was received in New York 
by Mr. Frank Hoyt and recorded on alumi- 
num disks somewhat similar to phonograph 
records. These disks were then taken to Chi- 
cago. and played into the microphone one. 
morning a few days later.: The second broad- 
casting was sufficiently strong and clear to en- 
able a second recording of the same program 


in New York. 
x xk * 


Standardizing Dry Battertes 


A COMMITTEE representing the scientific bu- 
reaus of the United States Government as well 
as important sections of the electrical indus- 
tries is at work on a set of standard specifi- 
cations for dry-battery cells intended for dif- 
ferent uses, including those used in radio. 
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The “Vox Haus” 


THE new German broadcasting station re- 
cently opened in Berlin has a good name. It 
is called “Vox Haus,” which is mixed Ger- 
man-Latin for “The House of the Voice.” 
The wavelength is 400 meters, with a daily 
program of music and talks. 


Every Man His Own Aerial 


So advises Professor. A. M. Low, as quoted 
in the New York Herald. “The human body,” 


says the professor, “makes a first-class aerial. . 


All you have to do is to stand on a couple of 
tumblers and grasp the air-terminal of the 
set with a wet finger and-thumb.” There is 
less trouble with atmospherics, the professor 
adds, with this kind of human antenna. 

* * x i 


New Way. to Announce Call . 
Letters 


ANOTHER possible device for curing the 


present trouble of. call letters that are inaudi- ` 


ble when the announcer pronounces them is 
suggested by a reader, Mr. E. W. Moreau. It 
is that the announcer should follow each let- 
ter by the number of that letter in th: alpha- 


Pacific and Atlantic 


This Washington barber shop is provided with a nickel-in-the-slot radio recei 


bet. For example: “W-23, H-8, N-14” A 
list of the alphabet, with the number of each 
letter, can be tacked up near the receiving set 
to permit ready recognition of the combined 


letter and number. 
* * 


Radio Keeps Swedes at Home 


TuHE often mentioned advantage of radio in 


keeping the younger members of the family 


at home nights instead of on the streets has 
received official recognition in Sweden. In a 
decree announcing some additional encourage- 
ments to radio development the Swedish Gov- 


` ernment speaks of the assistance of radio to 
“the renaissance of family life.” 
x * 


Radio Crosses Highest Mountains 
in the World 


THE new French radio station in Indo-China 
is able to’ communicate directly with the sta- 
tion at Bordeaux, in France. The line con- 
necting these stations on the map passes over 
the great mountain mass of the Himalayas, 
the mountains which contain Mount Everest, 
the highest mountain peak.in the world. The 
mountains do not seem to interfere at all with 
radio communication across them. 


THE NEWEST RADIO BOB 3d | 


ver, By 


dropping a five-cent piece in the. box one can listen to the local programs while the 
barber ts at work. : | 
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Keystone View Co. 


THE “GERMAN BAND” OF TODAY 


No longer do the. small ‘groups of itinerate musicians solicit pennies from the 

public—not even in Germany! The really up-to-date vender of harmonies now 

uses a portable radio set and merely tunes in. the best music that the broadcasting 
stations can produce. . 


Radio Mysteries that Need 
Explaining 


AMATEURS who have agreed to co-operate 
with the American Radio Relay League in its 
program of experimental work have been 
asked to collect observations and ideas not 
only concerning a number of instrumental and 
laboratory questions, but also about the effect 


of the weather on radio transmission, the ẹf-_ - 


fect of the phase of the moon‘ (if there is any. 
such effect) and similar ‘little-understood as--:: 
pects of radio transmission. The very puzzling 
phenomena of “dead spots” will come in, also,, - 
for a share of the attention. - 


Broadcasting for Pay. ` 


THE license granted by the American Tele- 
phone and Telegraph Company ‘to` Station 
WHN as the outcome of the litigation threat- 
ened by the company against that station is 
said to be the most liberal broadcasting license. 
ever granted hy the telephone interests for the 


use of the patents that they control. WHN is 
not only permitted the use. of present inven- 


tions and granted the right to apply later for . 


| hitherto only- by WEAF. 


an. increase of power, but is permitted to 
broadcast material for pay, a right enjoyed 


* 
Radio to be Taught in Paris 
- Schools.: 


Tue interest. in radio is. rising so high in 


. France that a-sum of 20,000 francs has been 


_appropriated to commence the establishment 
‘of courses in radio construction and theory in 
-the publit schools of Parts. A group of Pari- 


= sian professors is supporting a movement to 


„have radio taught, in the schools everywhere in 
France, especially in the-rural ‘districts, where 
the availability of radio receivers and of people 
who could opérate them would be especially 
_valuable to the inhabitants.. 


A Umque Incident in Reception 


THERE is an ironic touch about an incident 


recently -reported by Popular Wireless (Lon- 


don). A program was being broadcast from 
New -York and a group of English fans were 
.trying hard to hear it. Only one song got 
through. It was “Drink to Me Only With 
. Thine Eyes.” 
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General Electric 
WINNER OF THE RADIO DRAMA 
PRIZE 


A few months ago station WGY offered $500 
for the best play written for the purpose of 
being broadcast by that station’s players. It 
was won by Miss Agnes Miller of New York 
City, with “A Million Casks of Pronto.” 


Is Color Due to Electrons? 


Tirk tiny electrons that play so prominent a 
role in the vacuum tube and in other necessi- 
tics of radio are now credited with causing 
the difference between substances that are 
colorless like sugar and those that have bril- 
liant colors like the aniline dyes. Dr. Julius 
Stieglitz, one of the most distinguished’ Amer- 
` ican chemists, has formulated a theory that 
ascribes colors and color differences to varied 
manners of vibration of the electrons inside 


the molecules of the substances concerned. 
* xk * 


A New Principle for Telephones 


A RECENT British patent discloses what 
seems to be a novel way of converting an 
audio-frequency electric oscillation into an 
audible sound wave. The electric oscillations 
are communicated to a condenser consisting of 
a number of conducting plates separated by 
plates of a flexible dielectric. The changes of 
charge make the condenser alternately shorter 
(with the plates pressed together) or longer, 
in synchronism with the electric oscillations, 
This mechanical oscillation of the condenser 
is communicated by a lever to a piston that al- 
ternately lets through and shuts off a blast of 


be begun in the fall of this year. 
“ x * * 
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air, thus producing an audible note of the same 
frequency as the original audio-frequency elec- 
tric oscillations. | 
a | 

Money for Broadcasting Opera 
Tue Radio Music Fund, organized not long 
ago in New York City to raise by public sub- 
scription enough money to provide first-class 
musical attractions for broadcasting, announces 
that suthcient funds to provide for the broad- 
casting of grand opera have been received and 
that broadcasts of this quality of program will 


A Remarkable Experiment in 


Line Relay for Broadcasting 
A SHORT time ago a program of the United 
States Chamber of Commerce was picked up 


by line telephone at Carnegie Hall, New York . 


City, and was broadcast simultaneously from 
WEAF, WGY, KDKA, and KYW. A rol- 
call of the engineers employed to conditign 
and control the land lines used in this one relay 
indicates, says Mr. Edgar H. Felix of the 
American Telephone and Telegraph Com- 
pany, that sixty-five persons were needed. ` 
x 


The New Game of “Miles per 
Dollar” 


Tue newest form of radio golf, says QST, 
is one in which you divide the maximum miles 
of distance that you have obtained by the num- 
ber of dollars that you paid for the set that 
brought in this distance. If you get a station 
1,000 miles away on a $20 set, that counts you 
a record of 50 miles per dollar. 
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Kadel & Herbert 
A NOVEL 
A circular loop, such as the one built into an 
efficient spider-web design by Harold .Herbert 
of New York, should prove to contain a large 
inductance value while still preserving low dts- 
tributed capacity. For broadcast reception the 
loop should have about half the number of 
turns shown. 


“SPIDER-WEB AERIAL” 
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THE RADIO “STUMP” FOR POLITICIANS 


One candidate in the recent French elections has built what is probably the most 
comfortable election “stump” yet devised. On top of his automobile he has mounted 
a loudspeaker; inside the car ts the microphone and the necessary amplifiers. The 
car can be stopped anywhere and a crowd collected by a few words spoken into the 


qnicro phone. 


Then the owner, seated comfortably inside his car, could address the 


neighborhood through the loudspeaker. 


Nine-meter Waves in Use in 
France 

THE radio authorities of the French Army 
continue to be at the forefront of experimen- 
tation with unusually short waves. Transmis- 
sions on 45 and 25 meters have been carried 
out at the Eiffel Tower, with the co-operation 
of the French amateurs all over the country. 
as to reception. Now experiments are under 
way with transmitting and receiving sets using 
a nine-meter wave. The results are described 
as very good, both for transmission and re- 


ception. 
p x * 


x 
AÁ New Freak of Broadcast Trans- 
mMıSsSsion 

THE broadcasting station recently put in 
service at Brussels, Belgium, has displayed a 
surprising “zone of silence” extending direct- 
ly south-southeast from the location of the an- 
tenna. Within this zone the signals are very 
faint; outside the zone, even at greater dis- 
tances from the station, the transmissions have 
normal audibility. The phenomena seems 
somewhat similar to the well-known behavior 


of WEAF in New York City, but it is impos- 
sible to ascribe the Brussels case to the effect 
of steel buildings, for such buildings are not 


numerous in that city. 
oe ae 


Radio Grows in England 


THE latest report of the British Postmaster 
General reports 720,000 licenses granted for 
receiving sets in Great Britain. There being 
no license system in the United States the exact 
number of sets in use is not determinable, but 
we are probably still ahead of England in pro- 
portion to the population. i 


How an Earthquake Demon- 
strated the Use of Radio 


Vısırors to Japan report a greatly increased 
interest in radio and especially in the organi- 
zation of a.corps of transmitting amateurs 
similar to those who are at work in the United 
States. The several days of serious disorgani- 
zation that followed the recent earthquake at 
Tokyo have brought home to the entire popu- 
lation the importance of the service which a 
numerous group of radio amateurs can render. 
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To Call New Radio Conference 


SECRETARY Hoover has announced his inten- ` 


tion of calling a third radio conference similar 
to those held in 1922 and 1923. The conference 
will convene some time after the adjournment 
ot Congress and will include representatives 


of the many interests concerned in the radio 
It is expected that the most impor-. 


industry. 
tant work before the conference will be the 
devising of a plan to minimize interference be- 
tween broadcasting stations, there being no in- 
dication of an immediate decrease in the num- 


ber, of stations licensed, although the available - 


wavelengths are already overcrowded. | 
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HIGH-POWER RADIO APPARATUS ON 
A MODERN LINER 


The multiple lead-in of the S.S. DEUTSCHLAND, 
some wires of which carry high-voltage cur- 
rents dangerous to human life, are protected 
by a metal grating that prevents careless or 
inquisitive passengers from touching the lve 
parts and receiving a serious shock. 
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Radio Used to Find a Sick Cow 


A RECENT statement of the United States 
Department of Agriculture describes how a 
cow much “wanted” by the Department was 
located by radio. The cow had tuberculosis. 
The Department knew this and wanted to kill 
the cow. But the directions were imperfect and 
agents- sent out to compensate the farmer and 
to dispose of the dangerous animal were un- 
able. to find the farm. So the farmer was 
“paged” from KDKA. Two days later he 
came in to the office and guided the agricul- 
tural agents to his farm. 


“Five Thousand New Words 
Added by Radio” 


So says Dr. Frank H. Vizetelly, famous ex- 
pert on English words and editor of the well- 
known column, “The Lexicographer’s Easy 
Chair” in the Literary Digest. So many inqui- 
ries about new radio terms came pouring in 
to his office, says Dr. Vizetelly in an interview 
in the New York Herald-Tribune, that he was 
compelled to study up on radio himself. Now 
he estimates that English is-richer by perhaps 
five thousand radio terms, hundreds of which, 
like the word “radio” itself, have become fa- 
miliar to everyone, though they were totally 
unknown except to experts until the last year 


or two. 
*x * * 


A Radio Station that Saves 
$150,000 a Year 


THE radio station on Iceland cost some $5,000 
to install. Now it is estimated that the effect 
of this station in preventing shipwreck and in 
assisting the fishing fleet with weather bul- 
letins has had a. money value already of more 
than $150,000; thirty times the cost of the in- 


stallation. 
* k »* 


The Pope and Westminster Abbey 


to be on Same Program 


BriT1sH radio authorities are planning, it is 
announced, to arrange on next Easter Day, a 
special broadcast program which will include 
a choir service broadcast direct from West- 
minster Abbey by the choir of that famous 
English church. It is planned to have a special 
message from the Pope broadcast at the same 
time. His Holiness is already a broadcast lis- 
tener, a receiving set having been installed not 
long ago in the Vatican at Rome. 


* * me 
Pink Pills for Pale Detectors 


A NEw variety of crystal detector invented 
in Europe uses a little pellet of galena or other 
material made by crushing the original mineral 
to powder and then compressing it into a tablet 
in exactly the same way that is used in making 
compressed tablets of drugs. The pellet thus 
formed is said to have a greater number of 
sensitive points than has the natural crystal. 
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' of radio land. 
_ weird, a few pathetic and still’ others 


CONDUCTED BY KENDALL BANNING 


Hep your neighbor. 


If you have discovered any little Kink that helps to eliminate 


trouble in your radio apparatus, or if while experimenting with the connections of 
your set you should run across some interesting phenomenon, or if you should dis- 
cover some new hook-up that gives better results—send it to the “Listening In” page. 


Unexplained “Bogies of the 
Ether” 

MONG the strange host of wonders 
that radio. has brought in its train 
must now be included the “radio haunts” 
with which an occasional fan believes he 
is pursued. Radio supervisors and in- 
spectors are ‘hearing many queer tales 
about strange messages emanating from 
somewhere within the: boundless realms 
Some ‘complaints are 
that .there are 


almost convince one 


“ethereal bogies.” 


the rapid advancement of its range, 
manipulation and scope, and it is small 
wonder that certain susceptible fans and 
even operators long in the game, hear 
or imagine they hear curious and unac- 
countable messages verging on the super- 
natural. Some of these complaints per- 
haps improperly classified as “bugs and 
nuts” of the ether, insist that they are 
haunted by “Hertzian spooks,” which in 
certain cases seem to approach from the 
spiritual angle and assume “radio con- 
trol” of their victims. They not only 
exercise an undue influence, but create 
actual fear in the hearts and minds of 
those persecuted. Certain students of 
the problem refuse to believe that it is 
all imagınation, attributing the influence 
to something supernatural or at least a 


Radio is of itself more . 


-~ vaction. 
or less of a marvel and a mystery, with 


power not yet understood. Of many 
cases reported ‘to the Department of 
Commerce, there is none so striking as 
the “Strange Case of Operator Blank,” 
on which there is a thick file of papers. 
Here is his story: 

Nearly four years ago, a “sea-going radio op- 


erator of twenty years’ experience reported to 
the. supervisor of a coastal district that he was 


- the object of radio persecutions in the form of 


radio telephonic messages which were .trans- 
mitted to him continually, by virtue‘of wired 
wireless, when he was ashore. 
cipled young operators, he asserted, kept a. 
surveillance over his’ every move, reading his’ 
thoughts, and at times. “neutralizing” his brain. 
These three’ persecutors relieved each , 
other but kept up their vocal messages day and 
night, no matter where he was. Their sinis- | 
ter influence, he felt sure, was affecting his 
young daughter when she was near him, and 
practically broke up his home. He appealed 
to scientists, doctors, radio experts, the gov- 
ernment and police without benefit, as the 
source of the radio emanations could not be 
traced. They seemed to come from a coastal 
point. Even while on an automobile trip 
across the continent and into Canada, the 
“phantom” radiophone or photophone mes- 
sages pursued him. The messages were trans- 
mitted on various frequencies and were im- 
possible to ignore. Operator Blank believed 
the young men had invented an ultra-modern 
transmitting set of which no one knew. the 
circuit. He said the boys told him it was a 
“wired-wireless psychometer” effecting the 
transmission of speech by a “therapeutic os- 
cillator,” and received by “triplex phantomin- 
ing attunement.” He couldn’t get away from 
the messages, and he was certain that the boys 
kept a log of his thoughts. 

Later on, when he was again at sea, the mes- 
sages pursued him, evidently through the me- 
dium of radio. In the Atlantic or Pacific the 
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effect was the same and the operator came to 
believe that the “primary phonetic” effect kept 
his head aching continually; sometimes he 
was driven from his radio shack. He was cer- 
tain his death could be caused by these boys 
if they desired. He again took up the matter 
of locating the station with authorities in New 
York, San Francisco and Washington, but no 
one was able to aid him nor locate the un- 
known station. Unofficial and unsigned mes- 
sages continued to follow him causing inter- 
ference with his regular traffic, his sleep and 
his mental stability. Investigations showed 
him to be in good physical and mental state, 
but although pronounced sound in his mind 
and body and only about forty-two years old, 
he was literally driven from the sea and his 
profession. l 

Following up some of his suggestions, radio 
officials report that spiritualists have been af- 
fected in a similar way, and from New York 
came information that complaints of this 
character were increasing—in fact, were be- 
coming common. Department of Commerce 


radio officials say that during the full of the 
. moon complaints of weird and unnatural radio 
messages in the ether come in with a strange 
regularity. | 
Then there is the story of one oldtimer who 
declared that he no longer needed headphones, 
his ears having become so tuned to the notes 


Pauac & Atlantic 


THEIR JOB IS TO PICK UP DISTRESS SIGNALS 


Always listening in for calls for help are S. T. Simpson (left) and B. E. Stahl 
(right), members of a shift on the Naval Radio S O S and Receiving Service. 


These two sets receive from all the Atlantic Coast stations. 


of code stations that he could pick up messages 
from almost anywhere! 

Other curious cases reported to the Depart- 
ment include the western farmer, who, when- 
ever plowing in a field near an insane asylum, 
declared that he was influenced and persecuted 
by voices which seemed to come from a queer 
box on the sill of a window in the institution. 
He came to Washington in an effort to rid 
himself of this “radio control.” When he re- 


turned the box was no longer visible and it is . 


understood he was bothered no further, though 
it was never wholly explained. 

From Philadelphia came a story of a 
woman who was constantly hearing radio 
voices, especially when riding on a train, al- 
though it was long before trains were equipped 


with receiving sets. Another woman out west ` 


recently wrote that waves from a certain radio 
station pass through her house and her person, 
causing a most unpleasant effect; she said she 
could never sleep until the station closed for 
the night. 

During the World War, complaints of this 
type, and others attributed to German spies and 
codes, came to the Department’s supervisors in 
great numbers, some of them obviously from 
people with unsound minds who sought to be- 
come radio sleuths and desired special trans- 
mitting licenses and stations. 

—Car_ H. BuTMAN 


These are the two 


operators who were in close touch with the dirigible SHENANDOAH during. tts 


famous wild flight in a storm. 
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“I'LL STARTER OFF 
WITH SALT LAKE 


ST, LOUIS ? 

KANSAS CITY? 
EASY. 

THiS SET IS 

A WONDER FOR 

DISTANCE 


LAST NIGHT í HAD 
THREE DIFFERENT 

STATIONS ON THE 

PACIFIC COAST. 

JUST BE PATIENT. NE 
WM GETTING 
SOMETHING 


ISTANCE ¢ 
HOBOKEN £ 


GOOD NIGHT, 
CM SORRY, 
NEXT TIME, 
\ You come [LL 
HAVE HER 


nk È 
Courtesy of The World, New York 
; “NINE TIMES OUT OF TEN” 


What an African Fan Picks Up I find the Haynes DX Circuit, published in 


re your September issue, excellent. It seems to 
HE sun never sets on the British me that the signal strength is slightly greater 
Empire—nor does it, apparently on than with the usual single-circuit hook-up. Of 


z ; f course I haven’t Haynes parts, merely adapted 
the circuits that have been published my single-circuit tuner to the circuit and re- 


and advocated by Poputar Rapio. The duced my variable condenser to nine plates. 


. . We have no broadcasting here as yet, but 
Cockaday four-circuit tuner has been some amateur telephony from Capetown. 


built and used all over the earth. Here I have built four sets from time to time but 


is what a fan in Somerset West, C. P., for 200 meters I have yet to find an arrange- 
A Other of Ent that beats the Haynes with fa 2-step 
’ audio-frequency amplifier. 


our circuits: | —R. McLean 
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Practical Pointers for Novices 


ANY people ask PopuLar Rapio 

what radio set to build. “What 
good circuits in the one-tube and three- 
tube classes can I assemble for myself?” 
they inquire. “What kind of antenna 
shall I use?” “Must I use a storage 
battery or will a dry battery serve as 
well ?” 


Here are some answers to these ques- 
tions from a radio engineer: 


The ideal antenna for reception of broadcast- 
ing, regardless of the trade-mark of your set, 
is a single copper wire of the stranded variety, 
about 150 feet long. The higher the wire is 
stretched above buildings, trees and other ob- 
jects the louder will be the reception and the 
greater will be the distance covered. The out- 
door wire is far superior to any form of in- 
door antenna. 

The antenna has a marked influence on the 
selectivity of the set, that is, on its ability to tune 
stations in or out as the operator desires, with- 
out interference. 

The direction in which the antenna points 
should be considered. If preference is to be 
given to western stations the antenna should 
point east and west with the lead-in wire taken 
off the western end. The antenna must be well 
insulated from supporting objects such as 
masts, housetops and chimneys. It should not 
run over metal roofs or electric-light wires. 
If there are any power lines, telephone wires 
or electric lines of any kind in the vicinity, the 
antenna should run at right angles to them. 
There is no necessity for a joint in a single- 
wire antenna; the wire purchased should be 
long enough to serve also as the lead-in, con- 
necting to the set at the binding post marked 
for the antenna. 


On most sets, just below the antenna bind- 


ing post, there is another binding post pro- 
vided for a ground connection. A No. 14 cop- 
per wire with insulated covering can be used 
to connect this binding post with a radiator or 
a cold-water pipe, thus making the ground con- 
tact. The surface of the pipe or radiator 
should be filed clean and a firm connection 
made by means of a ground clamp which can 
be obtained from most stores handling radio 
supplies. 

Other connections that must be made before 
the installation is complete are the battery con- 
nections. There are two different types of 
batteries necessary. One known as the “A” 
battery, may be a storage battery or an ordi- 
nary dry cell. The other, or “B” battery, is a 
high-voltage battery, usually ranging from 
22% volts to 90 volts. Such batteries can be 
obtained in 22'4-volt sections and connected in 
series to supply the necessary voltage. 

There are two types of tubes, those which 
require a storage battery and those which op- 
erate on one or more dry cells. The chief ad- 
vantage of the dry-cell tube is that it elimi- 
nates the expense of a storage battery and the 
trouble of having it recharged. If the dry-cell 
tubes are employed, the sockets should be 
mounted on sponge rubber or on springs to 
prevent disturbing noise caused by jars which 
shake the elements of the tube. In purchasin 
a complete set which is equipped with dry-cell 
tubes, it is well to make sure that the sockets 
are mounted on such cushion supports. 

High grade apparatus does not deteriorate in 
value as quickly as cheap instruments. The 
general public is fast becoming educated in 
the theory and practical side of radio, and 
many of them are now quick to recognize that 
cheaply built sets soon become obsolete. 

A good receiving set will be a good invest- 
ment for a period of several years before 
newer devices and improvements warrant the 
expense of new equipment. The majority of 
improvements made, such as new tubes, can 
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Ficure 1: The triple-coil regenerative receiver with two stages of audio-frequency 
amplification. 


easily be adapted to work in all sets. A stand- 
ard regenerative receiver built in 1913, before 
music was in the air, can, even today, be 
brought up to date at only a small expense. 
The standard triple-coil regenerative set 
shown in Figure 1 consists of a vacuum-tube 
detector and two stages of audio-frequency 
amplification. It is a reliable circuit for those 
who wish to assemble a sèt for dependable 
service. If properly installed, it will pick up 
the majority of high-power broadcasting sta- 
tions in half of the United States. A loud- 
speaker can be used on near-by stations. It is 
always well to remember that the simpler the 


FIGURE 2: 


circuit, the easier it is to control, and the less 
opportunity there is for something to go wrong. 

Among single-tube sets, one of the most sat- 
isfactory that I know of can be made by fol- 
lowing the reflex circuit shown in Figure 2. It 
is simple to build and easy to operate. It is se- 
lective and when used in New York City it has 
picked up practically all of the important sta- 
tions as far away as the middle west. WGY, 
at Schenectady, has actuated a loudspeaker with 
sufficient volume to be heard throughout a six- 
room apartment. 


—Orrin E. Dunar, Jr. 
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A novel single-tube reflex with a crystal detector, which should be of 


interest to experimenters. 


106 POPULAR RADIO 


A New Use for Radio oeri 


HE growing applications of radio 
to forms of public service are 
giving new demonstrations almost daily. 
The Bureau of Aeronautics of the 


United States Navy Department has 


found a novel use for the gigantic 600- 
foot towers of the Arlington radio sta- 
tion; it is described as follows: 


This new use involves the placing of a 
weather-recording device that has a double 
function; it records the direction of the wind, 
and at the same time its velocity. 


The old method for making. this determina-- 


tion was by means of hydrogen-filled balloons 
which, when released from the surface of 
the earth, were followed in their courses 
by means of a theodolite—a sort of telescope 
that records norizontal and vertical angles. 
These records, when plotted, indicated the 
velocity. and direction of the wind which 


: caused the drift of the balloons. This. 


method, however ingenious it may have been, 
had one great drawback; it would not func- 
tion in dull or foggy weather. — 

The new device installed on the towers is 
automatic and operates by means of wind 
pressure and thus will function in either 


clear or thick weather, the records being con-' 


tinuously and permanently registered by the 
other apparatus in a building near the base of 
the tower. This apparatus records the wind 


conditions on a paper chart, in ink. The 


recording apparatus and portions of the charts 
are shown in the photograph. 
—S. R. WINTERS 


A Tip for Saving Your 
Vacuum ‘Tubes 


HAE you ever burned out your 
tubes during the course of your 
experiments? Here is a practical hint 
from a reader in- Boyden, Iowa, who 
has hit upon a scheme for avoiding 
this particular kind of loss. 

During several years of experimenting with 
vacuum tubes I think I have learned one trick 
of value to your readers. When you try out 
a newly constructed set for the first time and 


don't want to risk from $5.00 to $25.00 worth 
of tubes, try the following: 


: Set your rheostat so that all resistance is in- 
the circuit. Then connect your “A” battery and . 


adjust the filament temperature to a dull red. 
Now reconnect the “A” battery across the “B” 


battery binding posts, and rearrange it so as to: 


test both the detector and amplifier circuits. If 


the filaments fail to light, your set is O. K.; if - 
they do light, check your connections and’ 
change the offending one. No “B” battery is’ 
used at all during the tests. Time required about: 


30 seconds, and no extra material. 
—MarvVIN STUTZMAN 
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AEROLOGICAL INSTRUMENTS IN A RADIO TOWER 
These recording instruments are located in the aerological office at the base of the 
Arlington tower; they keep a continuous record of the wind direction and velocity 
and the percentage of sunshine as given by the apparatus on the top of the tower. 


“A Far-sighted, Alert and Courageous Magazine” 


NoTtHING can clear up the problems of the broadcast listener so rapidly and so 

effectively as the reading of dependable, clear and exact articles on the points that 

give him trouble. Engineers, manufacturers and users must have a medium of 

contact through which they can attain, as their common goal, a perfect radio serv- 

ice. PopuLrar Rapio has already helped tremendously in showing how to achieve 

better broadcast reception. What.can better serve us all than such a far- sighted, 
alert and courageous magazine? 
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Do Electrons Play or Loaf? 


There are two theories of how electrons behave in 
atoms—especially of how- they send out ether waves. 
One of these theories is held by the majority of the 
physicists; the other one is sponsored chiefly by chem- 


ists. 


Dr. Millikan believes that these two theories are 


not too far apart to be reconciled; his views, as ex- 

pressed in a paper delivered by him before the Amer- 

ican Chemical Society, are of such unusual interest that 

they are presented in this article by special arrangement 
with the Society 


3y ROBERT A. MILLIKAN, Ph.D., ScD., M.N.AS., F.A.A.A.S. 


LL scientists agree upon an atom 
A which has a very minute posi- 
tively charged nucleus surrounded by 
a number of negative electrons in its 
outer region, which outer region is just 
suited to neutralize the free positive 
charge upon the nucleus, 

We all agree that the number of 
these positive charges upon the nu- 
cleus varies from one, in the case of 
hydrogen, by unit steps up to ninety- 
two in the case of uranium. 

We all agree that the atoms also 
have outside the nucleus a number of 
negative electrons which varies be- 
tween the limits of one and ninety- 
two and further that the chemical 
properties and most of the physical 
properties of all atoms are determined 


simply by the number of those elec- 
trons; primarily by the number of them 
which are found in the outermost shell. 
These we call the valence electrons. 

We all agree, too, that the nucleus 
is extraordinarily minute, so that if 
all the dimensions of an atom were 
magnified ten billion times—a magnifi- 
cation which would make the diameter 
of the atom about a meter—the nucleus 
on this huge scale of magnification 
would not be larger than a tenth of a 
millimeter in diameter—that is, not 
larger than a mere pin point. 

We all agree, too, that in the case of 
the atom of uranium there are packed 
into that infinitesimal nucleus 238 posi- 
tive electrons and 146 negative elec- 
trons; the exact number of the posi- 


109 


110 POPULAR RADIO 


tive electrons being determined merely 
by the atomic weight while the num- 
ber of negative electrons which bind 
the positives is the atomic weight minus 
the atomic number. 

We all agree that so far as physical 
science has now gone there have ap- 
peared but two fundamental entities ; 
namely the positive and the negative 
electrons. These seem to be the build- 
ing stones of the universe.. 

We all agree that when any of the 
negative electrons in the outer regions 
of the atom are stimulated to emit ra- 
diation they do so by virtue of falling 
from a level of higher potential energy 
to one of lower. 

And we all agree that the frequency 
of the emitted radiation is proportional 
to the loss of energy in the ‘process of 
changing from the one level to the 
other. Indeed, one of the most stimu- 
lating advances which ‘physicists have 
made in the past five years consists 
in the complete demonstration of this 
Einstein-Bohr law of radiation. Very 
recent experiments go even so far as to 


THE “LOAFER ELECTRON” THEORY 


This figure illustrates the supposed position of 
the four outer electrons in the atom of carbon 
on the idea that they do not move. The solid 


figure is imaginary and serves merely to locate. 


the four fixed points near which the electrons 
are supposed to rest, their positions being de- 
ternuned by electrostatic forces. 


indicate that this law holds not only 
for the radiations emitted by the 
changes in energy levels of the elec- 
trons outside the nucleus but also for 
the radiation emitted by the nucleus it- 
self—the so-called gamma rays which 
accompany changes within the nucleus 
of radioactive atoms, like radium. 

These results upon which we all 
agree are proof enough of the amazing 
advances which have taken place, 
mostly within the past ten years, in 
our ability to peer inside the atom and 
to see what kind of entities exist there 
and what they are doing when they are 
in the act of radiating light or other 
forms of electromagnetic energy. 

The only place where we have differ- 
ence of opinion, or better, in which 
there are uncertainties, is in our views 
as to how the electrons spend their 
time when they are not radiating. 

The chemist has been content, in 
general, with what -I will call the 
“loafer electron” theory. He has 
imagined the electron sitting around on 
dry goods boxes at every corner ready 


THE “MOVING ELECTRON” THEORY 


According to this idea the four electrons of 
the carbon atom revolve in separate ellipses 


around the central nucleus. Close to the cen- 
ter are the orbits of the two inner electrons. 
These two inner ones are omitted from the 
alternative “loafer electron” diagram to the 
left, though present in the actual atom. 


DO ELECTRONS PLAY OR LOAF? 


. HOW THE TWO THEORIES OF ELECTRONS MAY BE HARMONIZED 


If the orbits of the four outer electrons of the carbon atom (as illustrated in the 

right-hand diagram on page 110) be arranged in space so -that outer focus of ‘each 

ellipse is at one of the fixed-point corners of the imaginary solid figure, then these 

orbit-foct become the same as the ay electron positions of the “loafer electron” 
theory. 


to shake hands with, or hold on to, 
similar loafer electrons in other atoms. 

The physicists, on the other hand, 
have preferred to think of the elec- 
trons as leading more active lives; as 
playing ring-around-the-rosy, crack- 
the-whip, and other interesting games. 
In other words he has pictured them 
as rotating with enormous speed in or- 
bits and as occasionally flying out of 
these orbits for one reason or another. 

Now the arguments for the “loafer 
electron” theory are two in number. 
The first is that such activity as the 
physicist postulates would soon wear 
away all the energy possessed by the 
electrons. They would tire themselves 
out and quit their play. There is no 
answer to this argument. They would 
indeed tire themselves out if the elec- 
tromagnetic laws are universally ap- 


plicable, even in the hearts of atoms. 
And the physicists’ only answer to this 
argument is: “God did not make elec- 
trons that way.” Why assume that the 
electromagnetic laws are universally 
valid when this is the first chance. we 
have had to test them out in a region 
so infinitely small as the inside of an 
atom ? 

The second argument for the loafer 
electron theory is the existence of lo- 
calized valences in chemistry. That 
these localized valences exist is ad- 
mitted on all hands; but it is simply 
due to a misunderstanding that this 
argument ever was used against the 
orbit theory. For no  physicist—and 
I wish to emphasize this fact—has ever 
advanced the theory that the electrons 
all rotate in orbits in the same plane. 
Localized valences are just as com- 
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patible with- the orbit theory, when the 
ofbits are properly distributed in space, 
as with the stationary electron concep- 
tion. All this I pointed out in 1916, 
trying thereby to clear up the miscon- 
ception which existed in the minds of 
chemists. as to the way in which the 
physicists were thinking about atoms. 
Let me pass now to the arguments 
in favor of the orbit theory. They are 
all of them definite quantitative argu- 
ments in which purely theoretical con- 
siderations lead to exact numerical pre- 
dictions which can be subjected to the 
test of experiment. | 
The first of these was the exact pre- 
diction with the aid of orbit equations 
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of the so-called Rydberg spectroscopic 
constant. This is in agreement with an 
accuracy of one part in five hundred 
with the directly measured value. 

The second quantitative argument 
comes from the prediction of a dif- 
ference between the positions of two 
spectral lines; one due to helium, the 
other to hydrogen, which ‘wo lines 
should theoretically be’ one and the 
same line were it not for the fact that 
the nucleus of the helium atom is four 
times as massive as the nucleus of the 
hydrogen atom. 

To make clear the difference which 
this causes let me ask you to reflect 
that when an electron revolves around 
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WHERE DR. MILLIKAN’S “STRIPPED ATOMS” WERE PRODUCED © 


This photograph shows Dr. Millikan with the apparatus in which he and Dr. Bowen 
were able to strip the outer electrons, successively, from the central parts of the 
atoms of several elements, thus providing a new proof of the correctness of the mov- 
ing electron theory. It was Dr. Millikan who first determined the exact amount of 
electricity on one electron, for a Gt ald he received the Nobel Prize iw 
LYstCS, 
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-~ - ONE OF THE WAYS TO STRIP AN. ELECTRON FROM AN ATOM 
If a fast- -moving single electron comes along and hits.an-atom it may knock one of 


__ the atomic electrons altogether out of 


the atom. 


This diagram shows how this might 


happen to an atom `of carbon, the same atom as is illustrated by the drawing on 
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the nucleus of an atom of hydrogen, 
the real thing that happens is that the 
two Dodies revolve about their com- 
mon center of gravity, but as the nu- 
cleus i is 2,000 times heavier than the 
electron -this center of gravity is ex- 
ceedingly close to the hydrogen nu- 
cleus in Er Us: 

If now the hydrogen nucleus is re- 
placed by the nucleus of the helium 
atom, which is four times as heavy as 
that of hydrogen, the common center 
of gravity is still closer to the nu- 
cleus so that the helium nucleus de- 


describes during the rotation a much 


page 111. 


smaller circle than does the hydrogen 
nucleus. This situation is responsible 
for a certain slight but accurately pre- 
dictable difference in the energies of 
the two orbits and this should cause 
the spectral lines produced by elec- 
tron jumps to. -these. two different 
orbits.. to. be slightly. displaced from 
one another. This displacement is ac- 
tually found between the corresponding 
lines in the spectra of hydrogen and 
helium and when the ratio of the mass of 
electron to the mass of the hydrogen 
atom is computed from this displace- 
ment of the lines it agrees with other 
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determinations of this ratio to within 


POPULAR RADIO 


A STRIPPED ATOM AND AN UNSTRIPPED ONE 


At the left is a carbon atom from which all four of the outer electrons have been 
stripped away, leaving only the two inner ones. The imaginary solid figure indicates 
the points where the foci of the electron orbits were. At the right is an atom of 
helium which never had more than two electrons, corresponding to the two remain- 
ing ones of the stripped carbon atom. But in the helium atom the orbits of these two 
electrons are larger, and this difference can be detected in the light which the two 

kinds of atoms emit. ` 


Now the’ measured separation 


a small fraction of a percent. 

The third amazing quantitative suc- 
cess of the orbit theory came when 
Sommerfeld showed that the Bohr 
orbit theory ought to demand two dif- 
ferent hydrogen orbits corresponding 
to the second quantum state; one a 
circular orbit, the other an ellipse. And 
by applying the relativity theory to 
the change in mass of the electron with 


its change in speed as it moves through 


the different portions of its orbit. Som- 
merfeld showed that these two orbits 
should have slightly different energies 
and, consequently, that the correspond- 
ing spectrum lines of both hydrogen 
and helium should be double. 


these two doublet lines agrees precisely 
with the predicted VANE. so that this 
again constitutes an extraordinary bit 
of evidence for the validity of the 
orbit conceptions underlying the com- 
putation. 

The fourth quantitative argument was 
introduced by Epstein when he applied 
his amazing grasp of orbit theory to the 
extteedinivtyy difficult problem of com- 
puting the perturbations in electron 
orbits (with corresponding changes in 
the energy of each) caused by exciting 
the hydrogen and helium atoms to radi- 
ate in an electrostatic field. 

Epstein thus predicted the whole 
complex character of what we call the 


THE OLDER IDEA OF VALENCE 
Valence is the chemist’s term for the rule that controls the combination of atoms 
with each other to form chemical compounds. The drawing depicts a molecule of 
carbon dioxide gas.. One atom of carbon was supposed to possess four lttile hooks 
of some. kind; each atom of oxygen was she e to have two hooks. C hemists. satd 


that carbon had a “valence” of 4 


; oxygen a “valence” of 2. 
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Stark effect, showing just how many 
new lines were to be expected and just 
where each one should fall. Then the 
spectroscope yielded in practically every 
detail precisely the result. which Ep- 
stein’s theory had foretold. | 7 
The fifth quantitative success of the 
orbit theory is one which Mr. Bowen 
and myself at the California Institute 
of Technology have just brought to 
light. Through creating what we call 
“hot sparks’ in an extreme vacuum, we 
have succeeded in stripping in succes- 
sion, one, two, three, four, five and 
six of the electrons off from the atoms 
studied. In going from lithium through 
beryllium, boron, and carbon to nitro- 
gen, we have thus been able to play with 
stripped atoms of all these substances. 
Now these stripped atoms constitute 
structures which are all exactly. alike 
save that the electric fields in which the 
single remaining electron describes its 
orbit, increase in the ratios one, two, 
three, four, five, as we go from stripped 
lithium to stripped nitrogen. Now we 
have applied the relativity doublet for- 
mula which Sommerfeld had developed, 


as indicated above, for the simple nu- 


cleus-electron system found in hydrogen 
and ionized helium. -We have found 
that this formula not only predicts 
everywhere the observed doublet separa- 
tion of the spectra produced by all these 


stripped atoms, but that it enables us to 


compute the effect which the two elec- 


-trons close to the nucleus of all these | 


atoms have in screening the outer ro- 
tating electron from this nucleus. 

At a sufficient distance from the nu- 
cleus these two inner electrons ought to 
neutralize exactly two of the free posi- 
tive charges on the nucleus, provided the 
forces emanating from them fall off 
with the inverse square of the distance. 
Our relativity doublet formula, without 
the introduction of any arbitrary con- 
stants whatsoever, enabled us to pre- 
dict what the screening effect due to 
those two electrons ought to be. And 
now experiment-reveals that that screen- 
ing is exactly two, as it must be from 
radioactive and chemical data. In other 
words, we have another method which 
enables us with certainty to look inside 
the atom and to find how many elec- 


THE NEW IDEA THAT VALENCE IS CAUSED BY THE ELECTRONS 


This diagram shows the compound carbon dioxide (the same as shown on page 

114) according to the new electronic conception of chemical reactions. The orbits 

of the four outer electrons in the single carbon atom are supposed to interlock in 

some way with four of the electron orbits of the oxygen atoms. The black crosses 
indicate the common foct of the interlocking orbits. 
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-trons are: in..the inmost - shell. - Agam 
‘the answer. comes out two. 


Also, when we examine the spectrum 


due to’ the stripped atoms'of the group 
-of atoms: from sodium to sulfur—one 
‘electron having been knocked off from 
‘sodium, two from. magnesium, three 
-from aluminum, four from silicon, five 
-from phosphorus and six from sulfur— 
-we should find in every case that the 
; number of screening electrons in the two 
inmost shells ought to come out two 
‘plus. eight, or a total of ten. And it 
‘does come out in every case precisely as 
Prodi (en, , 

This constitutes an E ae proof 
that the. electrons themselves do pos- 
‘sess. what are called. Coulomb fields, 
-that is, electric fields. falling off inin- 
‘tensity: according to the inverse square 
-of the distance; a result that is entirely 
incompatible with, the loafer-electron 
‘theory.. The physicist has thus piled 
Ossa on Pelion in his quantitative: proof 
‘of the existence of these electron. or- 
bits. 

These new results are incompatible, 
-however, with the shapes of orbits with 
which the physicists have been working 
‘in the field of optics during the last five 
years. They necessitate either the 
abandonment of the relativity cause for 


- 


‘the separation of ‘our measured - spectro- 
scopic-doublets or - else- they require us 
to. cease playing with a nucleus: about 
‘which the electron orbits are largely 
‘symmetrical. In other words, if we 
retain the relativity. explanation of the 
spectroscopic-doublet formula, we are 
obliged to suppose that two. orbits 
‘which have the same. shape but differ- 
ent orientations with respect to the nu- 
cleus may ` exhibit > widely -different 
-screening “constants—which is only an- 
-other .way ‘of saying these orbits “may 
‘possess : widely different energies.. 

To -this. extent, then, I am able to 
help the chemist attack the imagined 
-electronic ‘orbits' of the, physicists.. I can 
enable him’ to say with a good deal of 
certainty that these orbits cannot. be of 
precisely the type which we’ physicists 
have been playing with so assiduously 
for. the past five years. 

“If we retain the explanation which 
thas heretofore ‘been given to the rela- 
tivity doublet formula, an explanation 
which requires entirely different shapes 
-for the two orbits corresponding to 
these doublets,.then we must begin to 
work with an atom which is very much 


less symmetrical with respect to the dif- 


ferent oriented orbits than we have 
hitherto been imagining. 


* Kadel & Herbert 


A NOVEL, PLEATED DIAPHRAGM ON 
THIS LOUDSPEAKER 


A large, open diaphragm possesses many advan- 
tages for loudspeaker reproduction, - especially: in 
clear rendering of the low notes of an organ or 
the very high notes of the singer. A difficulty 


with such a diaphragm has been its tendency to- 


ward harmonic vibrations of various sorts, but a 
French engineer claims to have solved thts. prob: 
lem by pleating the diaphragm radially.” 
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AN OLD-TIME “BROADCASTING STATION” 


The improvement made in radio transmission and reception since the days of the 
old “transmitting amateur” has been one of the outstanding accomplishments of the 
past three years. Until the advent of the present-day broadcasting station, amateur 
spark stations similar to-the one pictured above and naval and commercial telegraph 
stations were the only transmitters that the radio fans could listen to. 


HOW TO GET GOOD 


BROADCAST RECEPTION 


ARTICLE No. 1: The Effects That Occur in the Transmitting Station 


This new series of articles (written by one of the fore- 

most radio engineers in the world) is designed for the 

special benefit of the broadcast listener who wants to 

get the maximum efficiency out of his receiver—and 

who wants to know the scientific causes of perfect and 
: imperfect reception l 


By JOHN V. L. HOGAN 


HERE is just one big problem fac- 

ing those who listen to broadcast 
radio-telephone transmission—the attain- 
ment of: perfect reception. 

Already the technique of radio-receiver 
construction has progressed to the point 
that even the average set gives a repro- 
duction of speech and music that com- 


give. l 


pares favorably with the results obtained 


from the average phonograph. But there 
is no reason why even such progress 
should satisfy us, for the time is 
coming when radio reproduction will be 
much better than any phonograph can 


Last winter I delivered a series. 
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of broadcast talks on radio, through 
stations WEAF, WCAP and WJAR. 
Listeners who heard those talks wrote 
me thousands of letters, explaining and 
asking questions about the difficulties 
that they were experiencing. In so far 
as their questions could be covered by 
the spoken word I replied to them. 
Many points came up that could not 
be satisfactorily explained in fifteen- 
minute non-illustrated lectures, however ; 
and it is my hope that by discussing the 
more important of those I can include 
in this group of articles a quantity of 
information that will be generally help- 
ful. Not every topic that I take up will 
meet your own particular and immediate 
needs, but I hope that you will never- 
theless be interested in each of the sub- 
jects. Data on all of them will add to 
your store of radio knowledge, and you 
can never tell when some specific detail 
will be useful to you. 


The Causes of Imperfect Reception 


Suppose we begin, then, by finding 
out what it is that is responsible for 
imperfect broadcast reception. 

We may divide up the defects or diffi- 
culties into three main groups, i.e., the 
effects that occur in the transmitting 
station, those that take place as the 
waves flash through space, and those 
that happen at the receiver. 

I propose to go into more detail as 
to the matters concerned in receiving- 
apparatus design and use than as to the 
first and second classifications, for two 
reasons; in the first place, the receiver 
is in your own hands and you yourself 
can improve its operation; and in the 
second place, there is more room for 
Improvement in the receiving system (as 
a general rule) than anywhere else. 
Nevertheless, we should understand 
something of the transmitting-station and 
wave-movement difficulties if we are to 
appraise properly the performance of 
our receivers. 

Consider the transmitter for a mo- 
ment. Here we must first produce a 


perfectly uniform and unvarying stream 
of radio waves of a single definite fre- 
quency. If the wave frequency varies 
during transmission the signals will ap- 
pear to fade away and grow stronger 
again as the radio wave departs from 
and returns to the frequency that the 
listening receiving sets are adjusted to 
intercept. If the transmitted wave fre- 
quency remains constant during any one 
program, but varies from night to night 
or day to day, this sort of artificial 
“fading” will not be noticed, but signals 
from the station will be located at dif- 
ferent receiving tuner settings at differ- 
ent times. Of course, such a variation 
in the wave frequency makes it difficult 
to receive from the station in question. 


Steadying the Waves 


Keeping the transmitted wave steady 
is simply a matter of arranging the gen- 
erating apparatus at the broadcasting 
station so that it will produce oscilla- 
tions of uniform frequency, since the 
wave frequency must always be the same 
as that of the alternating currents that 
produce the waves. Fortunately the job 
of maintaining constant frequency of 
oscillations is no longer very difficult ; 
most broadcast transmitters do very well 
on this score. The U. S. Bureau of 
Standards has been measuring many of 
the waves as received at Washington, 
and rates stations KDKA, WGY, WSB, 
WRC, WCAP and WWJ as particu- 
larly good in point of uniformity. 

The fluctuations in wave frequency 
that cause apparent fading of signals 
are, of course, slow. It may require 
several minutes for the wave to change 
to a value only a few percent from its 
initial frequency. What would happen, 
then, if the variations in wave frequency 
occurred more rapidly? There are sev- 
eral general effects, and how much of 
each will be observed depends upon the 
rapidity and extent of the fluctuation. 
If the wave varies from its average 
value ten times a second, we would ex- 
pect to hear a fluttering sound when 
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BROAD TUNING IS CAUSED BY CHANGES IN FREQUENCY 


Ficure 1: The upper curve represents a perfect carrier wave. The lower curve 

shows how rapid changes in wave frequency spoil its uniformity and make close 

tuning impossible. Slow changes cause signal fading and the speeds in between 
make a warbling note in the recciver. 


a 


listening to the station. The loudness 
of the flutter would increase as the 
amount of wave-frequency change in- 
creased. If the rate of fluctuation were 
increased to twenty or thirty times a 
second the flutter would be changed to 
a low-pitched rumbling tone. Still more 
rapid fluctuations would result in higher- 
pitched musical tones in our receivers. 
All these noises, you should bear in mind, 
would be heard while listening to the 
unmodulated and supposedly quiet “car- 
rier wave” of the transmitter in ques- 
tion. Further, they would be produced 
by the mere changes in wave frequency 
even though the amplitude or intensity 
of the emitted wave were absolutely 
uniform. 


One Cause of Broad Tuning 


Now, let us suppose that the rate of 
frequency variation in the carrier wave 
is reduced to three or four times a sec- 
ond, and that the changes in value are 


not abrupt. The alterations in the car- 
rier wave would not then produce a 
noise in the listening receiver, but we 
should be able to notice an effect that is 
quite different, namely, an apparent 
“broadness of tuning.” It is not hard 
to see that, if instead of sending out a 
uniform carrier wave of 833,000 cycles 
a second frequency (corresponding to 
360 meters wavelength), some particular 
station radiates at a frequency which 
slides up and down between 836,000 and 
830,000 cycles, we cannot tune our re- 
ceivers sharply to it at any single value 
between those limits. 

Such fluctuations in carrier-wave fre- 
quency are undoubtedlv responsible for 
some of the cases of broadness of tun- 
ing of broadcast transmitters that have 
been reported, and, even today, prob- 
ably account for part of the poor quality 
of speech and tone consistently observed 
in listening to some broadcasters. Thus 
a loss of quality, or of fidelity in tone 
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reproduction, that is generally blamed 
upon “poor modulation,” may actually 
be caused by a very different thing. If 
you notice cases of wave-frequency fluc- 
tuation you can do a favor both to the 
broadcaster and to the radio listeners by 
writing to the station and telling its 
management in detail about your ob- 
servations. _ 


What the Steady “Whistling” Really Is 

There is still another trouble that may 
be caused by the sending out of an 
Incorrect wave frequency. Broadcast- 
ing stations are now licensed to radiate 
standard waves that have been chosen 
just 10,000 cycles apart in frequency. 
Waves so separated will not directly in- 
terfere with each other. But if, for 


example, station WRC in Washington, 
which broadcasts at 640,000 cycles (469 
meters) were accidentally to increase its 
carrier frequency to 644,000 cycles, and 
if station WCAE in Pittsburgh were to 
reduce its frequency from the assigned 


value of 650,000 cycles to a new figure 
of 646,000 cycles, the two station waves 
would obviously be only 2,000 cycles 
apart. With such small difference in 
frequency any two radio waves would 
directly interfere with each other. By 
the well-known beating or heterodyne 
action they would produce a whistling 
tone of 2,000 cycles pitch, about equal 
to that of the third C above middle C 
on the piano, in every radio receiver that 
was so tuned and so located as to receive 
both waves. 

This whistling note might be only a 
faint sound in the background, if one 
of the two interfering stations were rela- 
tively far away, or it might be so loud 
as to ruin reception of either or both 
programs. This latter would be the case 
when the two stations were about equally 
distant from, or were received at about 
the same intensity on, the observing re- 
ceiver, Again I wish to urge you to 
write to the broadcast stations whenever 
vou hear such a long-continuing. prac- 


NOISY RECEPTION IS CAUSED BY CHANGES IN INTENSITY 


FIGURE 2: The upper curve represents a perfect carrier wave. The lower curve 

shows how variations in the power supply affect the carrier wave. Generator hum 

or steady sizzling and frying noises—which you hear between features on the pro- 
gram—are.nearly all due to changes in the strength of the carrier wave. 
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WHERE THE TRANSMITTING TROUBLES ORIGINATE 
Ficure 3: Changes in frequency are due to the swinging of the antenna or local 
conditions within the transmitter. Uneven power supply or bad modulating appa- 
ratus cause a noisy carrier wave, 


tically uniform whistling note produced 
by the beating or direct interference of 
carrier waves. If you give specific in- 
formation as to the time and place you 
noticed the whistle, how long it con- 
tinued, about what pitch it seemed to 
be, and how badly it interfered with 
reception of the program, your letter 
will be very helpful. 


Interference from 360-Meter Stations 

There is no reason other than acci- 
dent or carelessness for the occurrence 
of any such whistles caused by beating 


between the waves of broadcast stations. 


in the United States, with the single ex- 
ception of the “Class C” group that is 
licensed to use only 833,000-cycle waves 
(360 meters). Any two Class C stations 
are likely to interfere directly with each 
other, and the interference may be, and 


often is,.so severe as. to ruin their pro- 
grams.’ If you like to listen to some 


particular Class C station -and you find 
that it is continually being spoiled by a 
more or less steady whistling note, you 
should tell that fact to its management 
and urge them to ask for reassignment 
to a Class A or Class B wave frequency 
that will not be so disturbed. 

The great majority of high-grade 
broadcasting stations (and particularly 
those in Class B) have little or no diffi- 
culty with variations in their carrier- 
wave frequency. If we listen to such a 
station as heard in an oscillating receiver, 
so that a beat note may be produced by 
the -heterodyne interaction of the local 
oscillations and the carrier, we find that 
the beat tone is pure and constant in 
pitch. This means that the simple, un- 
modulated wave coming from that par- 
ticular transmitter is uniform as to fre- 
quency and, consequently, that it is the 
ideal wave for bringing. us radio-tele- 
phonic speech and music of high quality. 
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If it is not so nearly perfect it will not 
serve so satisfactorily as a radio carrier 
wave. 


“Noisy Carrier Waves” 


Leaving the matter of frequency fluc- 
tuations, let us consider another possible 
defect in the radio wave as it is trans- 
mitted by a broadcasting station. This 
is a slow or rapid variation in the in- 
tensity of the carrier wave, which may 
occur even though the transmitter oper- 
ates at a perfectly uniform frequency. 
The effects produced at a listening re- 
ceiver by variations in the intensity or 
amplitude of the transmitted wave are 
in some ways, like those caused by 
changes in frequency, which have just 
been discussed. 

For instance, if the wave intensity 
varies slowly, and by a considerable 
amount, it may produce at the re- 
ceiver a corresponding variation in signal 
strength. If the intensity of the wave 
fluctuates rapidly, at a rate within the 
range of audible frequencies, it will make 
sounds in any ordinary listening ap- 
paratus and will be what is called a 
“noisy carrier wave.” Such noises will, 
of course, be an obstacle to perfect re- 
ception of broadcast programs, and, at 
the transmitting station, thev must be 
reduced to the practical minimum. 

Whenever vou hear-a broadcast trans- 
mitter which sends out a noisy carrier 
wave, that is to sav, a wave that pro- 
duces a constant tone or noise in vour 
receiver even when no speech or music 
is being transmitted, you should write 
to the station telling them about the situ- 
ation, Perhaps vou think that I am 
putting too much stress upon this mat- 
ter of writing to the broadcasters; and 
so I would like to assure you that every 
station manager with whom I have come 
in contact is anxious to receive helpful 
comments as to just how well or how 
poorly his transmitter is performing. 
I feel certain that the same attitude is 
held by the managements of all good 
broadcasting stations. 


How “Harmonic Waves” 
with Reception 


Interfere 


There are still other characteristics of 
the waves sent out by broadcast trans- 
mitters that may cause trouble in recep- 
tion. One of these is the radiation of 
waves at more than one frequency, i.e., 
at certain definite frequencies other than 
the single one that is authorized for the 
particular station. It is not uncommon 
for a transmitter to send out “second 
harmonic” waves at twice its normal fre- 
quency, and sometimes other waves go 
out at other and higher multiple or 
harmonic frequencies. As a rule this 
harmonic radiation is a good deal weaker 
than the main or fundamental wave, and 
consequently it does not carry so far. 
However, wherever it is heard, the pro- 
gram of the sending station will be re- 
ceived on the higher wave frequency, 
and this may cause substantial inter- 
ference. 

For example, let us imagine that the 
Memphis station, which uses a main 
wave of 600,000 cycles frequency or 500 
meters length, were to radiate a strong 
second harmonic wave. This would 
necessarily be at 1,200,000 cvcles (double 
the fundamental frequency), which cor- 
responds to 250 meters wavelength 
Such harmonic radiation would severely 
interfere with reception from Class A 
stations using this 1,200,000 cycle fre- 
quency as their fundamental wave, as 
can easily be seen. 


Irregular Interfering IVaves 


The extra or parasitic radiation mav 
not be at harmonic intervals, fe., at 
double, triple or quadruple frequencies, as 
in the above instances. Cases have been 
observed where a single station sent out 
several waves at relatively closely ad- 
jacent frequencies, and. consequently. se: 
up strong interference that disturbed 
reception toni a number of other broad- 
casting plants. 

Interfering radiation of any type is 
frowned upon by the radio laws, and 
the majority of important broadcasting 
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stations have taken special precautions to 
keep their full transmitted power con- 


' centrated upon the single wave frequency 
-at which each is , 
“Some stations still send out these addi- 
tional and-interference-producing waves, 


authorized to send, 


however, and it would be helpful if all 
such cases that are observed should be 


reported to the stations and to the U. S. 


Radio Supervisors. 
Summing up, we have now considered 


some of the things that can and do hap- 


‘These are 
varia- 


pen at transmitting stations, 
fluctuations in wave frequency, 


tions in wave intensity, and the eu 
of multiple waves. 

Any of these defects will increase ne 
difhculties of reception, and may easily 
prevent satisfactory operation of radio 
receivers, [very effort should be made 
to minimize and indeed to eliminate these 
three transmitter defects. You can do 
your part to help along such good work, 
though you should, of course, be careful 
not to blame upon the transmitting sta- 
tion any troubles that may be caused by, 
or happen entirely within, your own 
TECEIVET.. 


In the future articles of this series I will show you how to distinguish be- 
tween these various effects, and will try to explain how you may cure some 
| of the difficulties that are within your own control. 


The Radio-Grouch 


Many a man has found his family surprisingly endurable in 
the evening. This is especially true of those who use the head- 


phones. 
“ok 


* 


A PERUSAL of the daily radio program reveals a surprising num- 
ber of things that one would not hsten to under any known cir- 


cumstances, 


To sit down and tune them out is a comfort our 


forefathers never knew. Do not worry about those who don’t 
know where to stop. The great majority are moderate listeners; 


they can take it or let it alone. 


* 


You can now listen to rere returns without having a low 
representative of the triumphant party toot a horn in your ear or 


tickle your despondent chin. 
* 


* 


You can now learn that your favorite stock has collapsed 
without waiting for the sheriff to come and nail something on the 


gate. 
* 


* 
—HowarpD BRUBAKER 
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HOW THE PERIODS OF REST AND ACTION 
This diagram illustrates how the two crypto discs XX control the periods 


Ficure 1: 


ARE CONTROLLED 


of rest and revolution of the cylinder P by means of an electrical relay. 


HOW I TRANSMIT 


Pictures by Secret Radio Code 


Here is the complete description of the remarkable apparatus for sending 


pictures by radio which the French inventor has called the ‘ 
This article shows not only the actual operating methods 


telestereograph.” 


‘radiocrypto- 


employed but also each step in the complicated process which insures not 
only a clear picture at the receiving end but absolute secrecy in the trans- 


mission; 


to insure accuracy the description was written by the inventor 


himself— 


EDOUARD BELIN 


HE transmission of pictures and 

documents by radio is an accom- 
plished fact. It has been done by many 
with more or less success, depending 
upon the method and apparatus that has 
been employed. 


One of the disadvantages of radio 


transmission is that some one may, 
with the proper apparatus, receive the 
message or document that is being sent, 
even though it is not addressed to him. 
This feature, of course, renders the ap- 


paratus almost valueless for commercial, 


purposes, as no newspaper or police de- 
partment would transmit under these 
circumstances any documents which 
should be kept inviolate. 

To overcome this objection and make 
any- picture-sending method practical, 


‘I have devised a machine which sends 
= pictures by radio, but in such a manner 


as to make it impossible for the message 
to be received by any one except the 
station to which it is addressed. After 
several. years of experiments, I. have 
succeeded in my. endeavor and have 
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produced an apparatus that I have called 
the ‘“radiocryptotelestereograph.” 

This apparatus (which is -really a 
combination of two instruments) in- 
cludes a transmitter and a receiver, al- 
most identical to our telestereograph, 
for the transmission of pictures over 
land wires, and a combination system 
somewhat similar to those used in 
safes, which may be adjusted to form 
999,999 different combinations. There 


is, therefore, but one chance in a mil-. 


lion for the message to be intercepted by 
_a station even if it is equipped with the 
proper apparatus. As an added safety, 
however, during the interval when no 
part of the picture is being sent, a spe- 
cial device fixed on the machine sends 
false signals—a feature which makes it 
absolutely impossible to receive the 
documents unless the recetving operator 
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knows the combination number and ad- 
justs its apparatus so that it is exactly 
synchronized with the transmitter. 1 
have named the apparatus that accom- 
plishes this feat, the “crypto,” from the 
Greek word crypftos. 

The crypto is composed of six discs 
that have cut on their circumference 
nine slots that are numbered from 1 to 
9; these may be adjusted to form any 
desired combination of six figures. Once 
set at the proper place, a blade is set in 
the slots, thus making of the discs a 
unit which turns at the proper speed 
and that closes contacts in a certain or- 
der that depends upon the combination. 

Figure 1 shows how at every turn the 
contact C, is closed, releasing by means 
of a relay R, the cylinder P, that bears 
the picture or message. 

The crypto discs make one-sixth of a 


A “TIME CHART” OF THE CRYPTO MACHINE 


Ficure 2: This shows how the periods of rest and action are divided. The periods 
of rest are determined by the number combination in much the same manner as the 


combination on a safe; 


they are also disguised by sending out false signals which 


are similar to the transmitted signals which reproduce the picture. 
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turn every second while the cylinder P, 


accomplishes one revolution in two- 
thirds of a second; therefore, when the 
contact C, is closed, the relay R, attracts 
the finger F, locking the cylinder and at 
the same time closing the circuit of a 
magnetic clutch which couples the cylin- 
der to the rotating shaft; these opera- 
tions are made instantaneously. 

As the contact C, is only momentary, 
the relay R, is energized for only a frac- 
tion of a second and the finger F, is at- 
tracted just long enough to release the 
cylinder, coming again in contact with 
the cylinder P, and sliding on its edge 
until it falls again in the slot, stopping 
it and opening the circuit of the clutch 
at C?. The same cycle of operations 
happens every time one of the contacts 
C or C?! are closed. For the sake of 
clarity, only two contacts are shown in 
the sketch, but six contacts are used in 
the crypto, one for each disc. 

Figure 2 illustrates clearly the method 
of operation, as it shows the periods of 
work and rest of the cylinder. The six 
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breaks on the discs are numbered and 
are supposed to be set for the combina- 
tion 913285. 

The efficient time of rotation of the 
cylinder upon which is fixed the picture 
that is being sent, is two-thirds of a sec- 
ond, and may be taken as twenty-thir- 
tieths of a second. If the discs are ad- 
justed to form the combination number 
913285 (for example), there will be, 
before the Ist turn of the cylinder, a 
rest period of ten-thirtieths; at the be- 
ginning of the 2nd second, the cylin- 
der of one turn rotates in two-thirds of 
a second, and stops during thirteen- 
thirtieths of a second, before it starts 
for the 3rd turn, and so on; the in- 
active time is determined by the ar- 
rangement of the discs. 

As may be seen, therefore, the oM 
is sent at irregular intervals, which 
makes it necessary for the receiver to þe 
exactly synchronized so as to start ex- 
actly at the same time as the transmitter. 
If but a single figure in the number jis 
wrong, the lag at every turn would in- 
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HOW THE CRYPTO DEVICE TRANSMITS THE CODE 
Ficure 3: On the disc M, the dot and dash characters P, are printed by raised 
portions which, by means of a needle O, close a switch Q and a relay R, thus send- 
ing a signal to the radio transmitter. 
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THE RADIOCRYPTOTELESTEREOGRAPH IN OPERATION 

Here are shown the two complete machines, one for transmitting and one for 

receiving pictures by the Belin. process. Both machines are run by synchronous 

electric motors, and the receiver is timed by a radio impulse sent out at regular 

intervals so that both the transmitter and the receiver will keep in time; otherwise 

the pictures would be deciphered incorrectly and would be reproduced merely as a 
meaningless jumble of light and shade. 
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THE COMPLETE TRANSMITTING APPARATUS 


FIGURE 4: 
secrecy of the transmission. 


This schematic drawing shows how the apparatus insures the complete 
With this device there ts less chance than one in æ 


million that pictorial cavesdropping might be accomplished. 


crease and put the whole system out of 
tune, and the results on the receiving 
cylinder would be uninte'ligible, as sev- 
eral spots would be reproduced at ir- 
regular intervals. The false signals disc, 
in other words, would produce some ex- 
tra spots which would render the picture 
or message absolutely unreadable. 

All these operations are made at 
every turn and happen every second. 
The time required to send a picture or 
“message being about 414 minutes. 

The vital factor in my machine is the 
synchronism which insures the transmit- 
ter and receiver turning at the same 
speed. It includes a clock that has 
a contact system which closes a local 
circuit every second. By means of an 
adjustment at the receiver, the contact 
may be made exactly at the same time 
as at the transmitter. The operator at 
the receiving end listens to the tick of 


the transmitting clock which closes the 
circuit of the radio transmitter, and ad- 
justs the contact so that the local circuit 
of the receiving clock is closed at the 
same instant. Once this is adjusted, 
both transmitter and receiver are started 
and the picture sent. 

The picture to be sent is photo- 
graphed on a gelatin plate which is de- 
veloped and stuck on a brass cylinder 
over which a needle contact slides in 
the same fashion as the needle of an old 
style phonograph or of a dictaphone. 
The motion is such that the needle cov- 
ers at each turn one-hundred-and-twen- 
(y-fifth of an inch, which has been found 
sufficiently accurate to reproduce de- 
tails. I“very time a black part of the 
picture passes under the needle it opens 
a local circuit, for these black parts are 
in relief; when the gelatin is developed, 
the white parts of the picture are caten 
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away by the developer and form a de- 
pression. (See Figure 3.) Every time 


the local circuit is opened, the current of . 


the battery, B, is interrupted and the cir- 
cuit of the radio transmitter, controlled 
by the relay, R, is closed, thus sending 
a signal. 


Figure 4 shows the complete trans- ` 


mitter with the crypto apparatus that in- 
sures complete secrecy of the transmis- 
sion. The transmitter is operated by an 
electric motor upon the shaft of which 
are mounted a friction device, the neces- 
sary gears, the synchronizing disc and 
the small wheel that produces the false 
signals. Every second, when the clock 
makes a contact, the relay 1, is closed; 
the 110 volts that energize it flows 
through the relay 2, releasing the syn- 
chronizing disc which is stopped at every 
turn when the tooth catches on the arm 
of the relay. The motion is therefore 
transmitted to the cylinder and the pic- 
ture sent as explained previously. 

The purpose of the tooth on the: syn- 
chronizing disc js to stop the cylinder at 
every revolution during a fraction of a 
second. The reason for this will be ex- 
plained later. As the cylinder stops at 
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every turn in the same position exactly 
where the picture ends, the contact 8, is 
closed, but at the same time, as the mag- 
netic clutch 5, is released, the switch 9, 
is Opened and is pushed back by the steel 
disc when released; this puts in circuit 
the “static machine” 7, composed of a 
disc corrugated so as to imitate a picture. 
This disc, which turns all the time with 
the motor, sends artificial signals that 
operate the radio transmitter in the 
same manner as if the contacts were 
made by the picture. However, while 
the picture is being sent, the “static disc” 
is short-circuited. 

The receiving apparatus is similar to 
the transmitter except that the cylinder 
upon which the sensitive film is stretched 
is enclosed in a light-proof box that. 


has but one opening about the size of a 


pin-hole. The received current passes 
through the “string” of an Einthoven 
galvanometer which normally obstructs 
a beam of light concentrated through a 
fine slot. When the needle passes over 
a black part of the picture at the trans- 
mitter, a signal is sent and causes the 
galvanometer string to deviate at the re- 
ceiver, thus unobstructing the light beam 
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HOW PICTURES ARE TRANSMITTED 


Figure 5: For transmitting photographs and other pictures that require half-tone 

effects this device is used instead of that pictured in Figure 3. The microphone 

follows all of the various shadings between white and black, whereas the switch 
device can only distinguish between pure white and deep black. 
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THE COMPLETE RECEIVING APPARATUS FOR PHOTOGRAPHS 
Figure 6: This includes the mirror A, which reflects a beam of light from the lamp 
C, passing through a lens R, through a shaded screen 1, and a lens D onto the drum 

_The screen, lens, and drum are located in a darkened chamber J. The moving 
coil F causes the mirror to swing, thus causing the reflected beam of light to pass 


through the arc H in accordance with the transmiticd impulse. 


It is this swing 


which reproduces the picture by passing the beam through the clear portion or 
the opaque portion of the screen. 


which passes through the pin-hole, and 
thereby making an impression on the 
film. 

When the entire message or picture 
is sent the film is developed and prints 
are made in the usual way.. Either a 
negative or a positive may be re- 
ceived at will by merely adjusting the 
galvanometer so that the string obstructs 
the light when a signal is sent. The 
reason why the cylinder that supports 
the pictures at both the transmitter and 
the receiver are stopped at each turn is 
that it has been found. by experiment 
that the ordinary synchronizing systems 


are not reliable, and that tt is almost: 


impossible to keep the two cylinders 
turning at the same speed unless one 
uses a correcting system. In our ap- 
paratus, the correction is made at every 
turn by having the main shaft stopped 
by the tooth on the synchronizing dise. 
Every second both cylinders start at the 
same time, thereby preventing any great 


‘a plane to the ground. 


‘and white. 


variation to be introduced while the ma- 
chines are running, even in the cases of 
slight speed variations that are caused by 
the motors. . 

© This apparatus, which may be built 


in a compact form, has been used in ex- 


periments carried on aboard airplanes 
for sending sketches and messages from 
Very shortly | 
intend to transmit pictures from [Europe 
to America. 

The process, as here described, permits 
only the transmission of pictures in black 
This is on account of the 
equipment of the radio stations, which 
can send only dots and dashes. How- 
ever, when a radio telephone station of 
sufficient power is available, the stylus 
that presses against the picture, fixed on 
the cylinder, may be replaced by a micro- 
phone that has a needle mounted in the 
center of the diaphragm. Half-tones 
may, therefore, be sent, as the micro- 
phone transmits all the variations of 
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thickness of the gelatin, as shown in 
Figure 5. 

At the receiving end, a. Blondel oscil- 
lograph is substituted for the Einthoven 
galvanometer, so as to permit the repro- 
duction of all the values of gray in 
the picture. 

The oscillograph 1s composed of a 
strong clectromagnet, in the field of 
which is an armature made of fine silver 
or gold wire in the shape of a long loop. 
Upon the wire is stuck a tiny mirror, 
that reflects a beam of light that is pro- 
jected upon it.--When ‘the picture is 
being sent, the microphone modulates 


the radio waves in the same way as the 
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voice does, and at the receiver the modu- 
lated current is sent through the arma- 
ture of the oscillograph. This. variable 
current, passing through the loop of fine 
wire, twists it more or less, and thus 
moves the mirror attached to it and de- 
flects the beam of nen ee shown in 
Figure 6. 

The beam of light passes through a 
screen that is shaded from black to 
white, interposed between the galvano- 
meter and the lens; this concentrates 
the beam upon the film. As the light is 
of variable intensity, a half-tone picture 
is received with all the details and shades 
of the original. 


The latest developments in the field of radio communication between aircraft 
in flight and land stations—developments that mean much in the safeguarding of 
lives and property—will be told in a coming issue of Poputar Rapio by Robert 


G. Skerrett. 
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Is Mars Signalling tol 
Us by Radio? — | 


Among all the planets the one that is 
most like the earth is Mars. That 


S planet is nearer to the earth this month 
LEENA than at any time since radio was dis- 
Sette _ covered. Many astronomers ‘believe — 


a 


that it is inhabited by intelligent. be- 
ings., Perhaps they are trying to tell 
us what they are like ` 
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By FITZHUGH GREEN 
Licutenant Commander, U. S. N. 


N August 22, 1924, Mars will be 
in that part of its orbit which 
brings it nearest the earth: a distance 
of about 36,000,000 miles. | 
If Mars is inhabited, August and Sep- 
tember will be the months in which her 
people are most likely to attempt com- 
munication with us. 
The more we learn about Mars the 
more probable such a miracle becomes. 
Conditions on Mars suggest life as we 
know it. The Martian day is 24 hours 
and 37 minutes long. Professor Lowell 
computes her mean annual temperature 
as 47° F, or near that of Canada. 
‘When one of the polar regions of 
Mars comes into view after being turned 
away from the sun it is snowy white 
like our. own.- That means water. Water 
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This drawing of Mars shows some of the dark-line “canals” 
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From a Semaine By Arthur Merrick for POPULAR RADIO 


that astronomers 


believe may be strips of vegetation growing along artificial aqueducts built by in- 


geliigent beings. 


The larger dark areas may be vegetation also. 


The white spot.ts 


one of the polar snow caps. 


. with a temperate cliniate means life. 
In support of the theory of life -are 
` visible colors on the surface of this 
planet that correspond to our seasons: a 
blue-green in spring and summer; a 
warm reddish-brown in fall. Also there 
are dark patches that may be seas. 
Further, there are the so-called Martian 
“canals.” These are visible black lines 
stretching from pole to pole. They are 
too straight to be ‘classed as natural 
phenomena. We believe they have been 
built to carry water from the polar 
regions to densely populated latitudes 
near the equator: T 
This “canal theory” is not at all 
illogical. We know that evaporation on 
- Mars is immensely greater than on our 
earth. Water is scarce. And even if 
the canals extend over 2,000 miles long, 
as some do, the task of building them 
would not be:so incredible as would 
seem at first ~sight.: The mass‘of Mars 
-is but one-ninth that of the earth. Grav- 
ity is proportionately less. - Martians 
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could easily erect in a year a gigantic 
pyramid that would take us a lifetime 
to build. 

Assume, then, that Mars is inhabited 
by human beings; that is, by some 
species of animal that reasons. 

Call this inhabitant of Mars a Mar- 
tite. He sees the earth nearby. From 
its white poles, its temperate zone, its 
browns and blues and greens, he reasons 
that it, too, is inhabited. . 

The Martite is probably a highly di. 
veloped individual. - As the planet on 
which he lives is much smaller than the 
earth, it cooled off much sooner. Life 
must have appeared much earlier. 
Whence there is every reason to believe 
that- the age of its civilization is im- 
mensely advanced over our own. The 
Martite may be 100, 000 years ahead of 
you and mè! 

It. is “natural to. suppose that. the. Mar- 
tite: is; ‘like us, intensely ‘curious: about 
his’ ‘neighboring planet. ' Vision ‘tells him 
much’;* far ‘more, no doubt, than we 
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know of him. 
have become highly perfected: He may 
even be keeping. a first-hand record: of 
our wars, our tornadoes, our spreading 
cities, our dwindling forests. = ` 
Let us suppose that he invokes the 
aid of his physicists to tell him what is 
the best way to reach us by signal. 
Light or sound waves, they reply, would 


ae pac Pn loaned by Professor Goddard 
WILL HIS ROCKET EVER 
REACH MARS? 


Professor R. H. Goddard of Clark University 

has invented a “space rocket” that can leave 

the earth’s atmosphere and go off into space, 

even as far as Mars. At Professor Goddard's 

right may be seen the vacuum tank in which 
the principle of this rocket was tested. 


‘For’ his telescopes must ~'féquire’ tod. iuch energy to cover® the’ 


vast intervening space. But a form of 


rays that travel immense distance with 


small impulse might do it. So the Mar- 
tite begins to send out radio waves. 

Have we begun to catch them? 

It is highly probable that we have. 
Put on your telephones any quiet night 
about three A.M. and you will hear faint 
whispers sifting out of the great black 
pit above you. Many of these whispers 
cannot be explained by even our most 
ingenious delvers into the mysteries of 
wireless. So it is not at all absurd to 
contemplate the possibility of their origi- 
nating on Mars. 

But catching signals and reading ‘them 
are very different things. : 

Two human experiences: may be 
brought forward that demonstrate the 


difficulty we face in trying to interpret 


Martian signals. 


First, is our widespread use. of ‘codes 


or .ciphers. Codes are convenient in 
war, business, crime and love.. In Con- 
tinental Morse code three dots or short 
buzzes stand for s; three long-for o. 
In business code the word storm’ may 
mean “deliver -at earliest possible date.” 


The lover may write blossoms‘ on a- 
post card to remind his sweetheart that ` 


they will be married in June. 


All codes or ciphers fall into one of- 
two classes: they are either of the sub- 


stitution or the transposition ‘type. In 
the former one letter or word is substi- 
tuted for another. This was shown 
above in the words storm and. blossom. 
Likewise we may use A for B, B for C; 
and so on. Figures or symbols’ may 
also be substituted for the alphabet. 

In the second form of code, meanings 
or letters are transposed in accordance 
with some prearranged plan or mechan- 
ism. Thus cipher boxes, disks, and so 
on are used in war. Most are too com- 
plicated to warrant explaining. 

The outstanding feature of all such 
schemes is that no code or cipher has 
ever been devised that was not capable 
of being deciphered! 
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ACTUAL PHOTOGRAPHS OF MARS 
These camera studies were made by Professor Barnard with the great Yerkes tele- 


scope at the time when Mars was last close to the earth. 
- clearly, as do some of the dark markings believed to be caused by vegetation. 


The polar ice cap shows 
The 


canals are too narrow ta be visible on photographs. 


The reason for this is that all codes 
are based ‘on human language. The 
code expert’ is primarily a linguist, and 
secondarily -a` mathematician. In the 
late war no code went long unbroken. 
The chief value of such efforts to de- 
ceive the enemy lies in the time it takes 
to decipher them. | 

With almost no exceptions language 


is formed from words which in turn are ` 


formed from letters. These letters are 
the distinct fruit of man’s experience on 
earth as expressed by the vehicle of 
marks or symbols. 
born start to decipher any strange com- 
bination of marks-and symbols, whether 
written or signalled by our fellowmen, 
we have a great background of human 
experience to go on. 

Putting ‘it another way, the human 
mind always works along the same gen- 
eral lines. In consequence, when the 
average man sits down to evolve a cipher 
he ends up in pretty much the same 
way as any other man would. 
ciphers. the world was using in 1918 
were based on those of the Abbé Tri- 


So when we earth- ` 


The best 


theme; who’ was’ alive when Columbus 
discovered America. ae 
Hence, no matter how easy it is for 
a code expert to decipher any abstruse 
system of human 


problem when he tackled Martian sig- 


nals with no human mind or speech be- 


hind them. 

This brings us to the second human 
experience that can help us think more 
clearly about inter - planetary radio ; 
namely, the deciphering of ancient lan- 
guages and inscriptions. 

There are three reasons why man in- 
vented writing: Ge 

First, to recall a time ‘something hap- 
pened, i.e., to fix a-date, just as we 
build a pile of rocks to- indicate our 
picnic spot, A una 

Second, to mark a possession, sugh as 
a brand on cattle. 

Third, to communicate with some dis- 
tant person, such as send a gift or token 


of friendship. 


= In the earliest forms of writing a 
visible object was usually engraved on 


communication, he. 
would face an entirely new sort of 


` 
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a bone or stick. A sketch of a deer 
lying on its back, feet in air, with the 
hunter standing over it carrying his 
bow and arrows would signify the suc- 
cessful hunt. That is called pictographic 
writing. 

But man’s imagination soon carried 
him further. He saw that abstract ideas 
could be expressed in the same way. In 
old Egyptian inscriptions the picture of 
a child means youth; an eye means see; 
a man with a stick in his hand means 
violent action. In ancient Mexican lan- 
guage famine is denoted by the image 
of a human being with protruding ribs. 
In a Californian rock painting eyes from 
which fall tears stand for sorrow. 

Archaeologists have painstakingly 
studied every tiny bit of evidence of the 
past. And so far they have deciphered 
practically all ancient writing that has 
been discovered. But, like the code ex- 
perts, they, too, have laid their research 
upon a groundwork of human experi- 
ence. : They know how the human mind 
functions. They know what the instincts 
and emotions of the human body are. 
They have studied the mathematics and 
psychology of reasoning processes. 

Wherefore, also like the code ex- 
perts, our archaeologists would probably 
find it generally impossible to apply the 
principles of their deciphering methods 
to symbols originating from a civiliza- 
tion about which we can only vaguely 
_conjecture. | 

Suppose you and I lived on the tops 
of two neighboring peaks. Daily we 
communicate with one another by an in- 
tricate code of signals that our race has 
developed after centuries of effort. Now 
let an archaeologist and a cipher expert 
enter the valley between us and watch 
our signals for a while. The chances 
are that they would eventually be per- 
fectly able to read everything we sav 
no matter whether we are Indians, 
Egyptians, or Chinese, or just hostile 


members of their own race signaling in ` 


code. | 
But suppose the signals our experts 
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were watching—or hearing, for it makes 


no difference—were being made by a race 
of people that had evolved under condi- , 


tions differing widely from anything we 
have ever known. Suppose that the back- 


ground of human experience with which | 


the archaeologist and the cipher expert 
are accustomed to work were wholly 


swept aside. In a word, suppose the lan- | 
guage or code we confront our scholars © 
with were made in Mars 36,000,000 miles — 


away. What then? 

Here first we see the problem of Mar- 
tian communication in its true light. 

It took the world 3,000 years to go 


from picture language to alphabetic writ- 
ing. Where will the Martians have gone — 
in the 100,000 vears start they may have | 
Three distinct systems of — 


had on us? 
pictographic writing developed among the 
handful of people that settled early 
Europe. 
ber of conceivable pictographic combina- 
tions could have formed the beginning 
of Martian language, if such there be? 

Again, think of how little our human 
experience may apply to that of the in- 
habitants of Mars. From our viewpoint 
they may be physically grotesque. Just 
because our reasoning species chanced to 


be derived from the genus ape is no. 


excuse for our concluding that the rea- 
soning species of a planet shouldn't 
have begun with something like a kan- 
garoo, a fish, or fowl, or whatnot? . 
There is the matter of environment to 
be taken into consideration. In the rare 
Martian atmosphere its inhabitants may 
all possess great bulbous lungs. - With 


scarcely any pull of gravity underfoot 


their legs may be fragile as a gnat’s. 
Under the incredible glare of Martian 
sunlight their eyes may have developed 
projecting lids like glittering scales above 
their pinched and blackened faces. 

Briefly. one is justified in letting 
imagination run riot on the score of the 
Martite’s personal appearances. Hence, 
if we are to meet and understand him, 
it must be solely on the ground of ex- 
periences common to us both. 


What one of the infinite num- 
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From a drawing by Arthur Merrick for Poputar RADIO 


- HOW THE HEAVISIDE LAYER MAY BLOCK RADIO MESSAGES 
TO MARS ` 
Even if we built a.radio-beam transmitter powerful enough to reach Mars across 
the 36,000,000 miles of intervening space we might fail lo get our messages through. 
The Heaviside Layer would act, scientists believe, to scatter the radio waves. 


This is our first real clue to the riddle. to the Martite and to Terrestrial men? 


And here the archaeologist or the cipher Reflect for a moment. Picture that 


expert must start: E ruby planet blazing in the sky... . When 
What experiences would be common do you see.it with the -naked eye? -At 
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From a photograph loaned by the Observatory ' 


AN ASTRONOMER WHO BELIEVED MARS TO BE INHABITED 


The late Dr. Percival Lowell did more than any other astronomer to ca'l attention 
to the evidence that Mars is the home of intelligent life. The'best studies ever made 
of the Martian canals as well as of the climatg and weather of our sister planet were 
carried out by Dr. Lowell in his famous observatory built at Flagstaff, Arizona, 


- 


night, Ko coutse. In common, then, both 
planets have. night and day. Or, putting 
it broadly, the-astronomical features of 
their existence are generally the same. 

This leads us to a second observation. 
As the Martites see’ the ‘stars, and since 
we assume. that. ‘they can reason, we may 
In turn conclude that they can count. 
Counting was one of man ’s. earliest ac- 
complishments. 


_Now, conuecting . these’ two facts, it 


is very proper to. suppose that’ no ‘matter ` 
what had been the histories of the human 


À oe a l ` especially for Martian observations. 


and the Martian races any intelligent 
representative from each would try to 
signal across intervening space in pretty 
much the same way. He would pick om 
some unmistakable experience common to 
both and give it a number, or some such 
symbol, and send out that number . or 
symbol every time that experience oc- 
curred. 

For instance: The people of Mars 
must have figured out when the moon 
gets between us and the sun. Hence 
to establish a symbol for that phenom- 
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enon they would send -something, say 
groups of three long dashes, every time 
we had a solar eclipse.. Then, after we 
had become convinced that the signals 
were coming from outside the earth, we 
for our part would wait until some 
astral body got between Mars and the 
sun and send a similar signal. If the 
signal were promptly repeated we would 
at once know that it was Mars with 
whom we were talking. 
Thenceforward, three 
would mean literally eclipse. 
that one image a number 


long 
And from 
of valuable 


abstract meanings could be evolved, such - 


as: stop, oau an eclipse stops nent 
or night; or death; and so on. 

In like vein we could identify seasons. 
Possibly if the Martian telescopes were 
extremely powerful we could soon cata- 
logue meteorological phenomena and give 
symbols te them in our growing signal 
code. 

Along that line we should soon want 
to develop some large, simple, geomet- 
rical figures visible to Mars. Tesla once 
suggested that we arrange a number of 
powerful lights in rectanguar form in 


such a way that various combinations | 
could be turned on from a central switch-. . 


ing plant. Mars could read such figures 


easily, 
Now you will Grider ae more clearly 


the references to early writing and to 


A MINIATURE 
RECEIVER MADE. 
BETWEEN THE ACTS 


An old cigarette box fur- 
nishes the basis of this little 
crystal set that was made by 
the musical comedy star, 
Mitzi, in her dressing room. 
The switch points, crystal 
and binding -posts are on the 
cover, and the cois and the 
condenser are inside. 


Kadel & Herbert 


no doubt be rapid. 


dashes 
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ciphers. For the growth of earth to 
Mars signalling will likely have been 


epitomized in the development of man’s 


ability to write. 

Once the simple ideaographic signals 
suggested above have begun progress will 
In five years we 
should actually exchange thoughts. For 
the brains of the world will be concen- 
trated on the problem. Nothing else 
imaginable would appeal so strongly or 
so universally.to the human mind. 

The theme is speculative beyond a 
doubt. Yet, relatively speaking, Mars is 
no further off from us this August than 
was America from Europe in the days 
of Julius Caesar. Flammarion last De- 
cember said, “Rest assured that we shall 
sume day correspond with the inhabitants 


l of Marts.’ 


It would be rash to predict that we 
will not some day communicate with 
other worlds. 

Altogether it is a faeces subject 
to dwell upon. And while the code ex- 
pert and the cryptologist. will be called in 
to help decipher the. early Martian mes- 
sages, the philosopher will probably do 
as well-as they. “A philosopher is simply 
-æ man with. aù imusual amount of com- 
mon sense. In other ,words, you and I 
have just about as much chance of being 
the first to listen to Mars as any genius 
has. Think it over. 
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RECEIVING © A RADIO PROGRAM. PLUCKE D OFF THE ELECTRIC 
LIGHT- WIRES a. oee 
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-A practical danon stration. of: Gentra ‘Squier’s “suggestion. - 


The: doed Frado receiver 


is the small round ‘box at the right; at. the left is_an. ordinary space-radio receiver. 
which either. can beconnected to the line-radio” receit¥r-as an amelie: or can be es 
k a oe used ue pendently to receive? ordinal broadcasts, eee? ee 


_ Broadcasting on 1 the.’ ‘Pay- as-You- 
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Enter” ‘Plan. fo 


Here is a unique i for defraying the costs of- broadcasting: “It was” 
first proposed by General, Squier,.“the. father. ‘of wired wireless:” in a” 
private talk to the officers of- the Signal Corps of the Army on ‘Dee ‘Ember 


19; 1923, `bùt-it_ has sich inusual iiterest : at-this time- that. 'POPULAR. 
- Rapto has pr evailed: upon» the’ author- to describe his plan to. a large. andi- 


~ 


na -v ehce`in this- exclusive article, a ss 
: eS Ty MAJOR GENERAL GEORGE oO. SQUIER: ht, T 
‘HE problem - of who. “shail. pay. prudence. require that this; thë greatest 


-the cost `of “broadcasting is one 7 


that we must- consider very seriously, 
It is obvious that broadcasting is a 
great public service. It must not be 
allowed to lapse. Furthermore, the. most 
‘elementary. considerations -of 


4 .* . - we , ai ee 
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of. all cliarinels to the- ‘Anieti¢an ear, ` 
. should be kept free ‘fron: the machina- , 
tions of evil ot sełf-seeking men. A` 


sound broadcasting policy is ‘orie of 


the most important essentials, ‘it seems 
“to me, to: pane progress andi ‘successful’ 
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> 


Es of ihe United Stites. l 

At present the whole industry lacks 
4 sound financial basis. The purchaser 
of a receiving set may receive, without 
license, the finest sort of programs. 
These programs cost money now. — 
will cost still more in the future. Some- 
bgd; must pay for them. The question 

, who? | 

“Dhe first step 
Situation, 

In. reality, there is no such thing 
as. “wireless.” Every- radio Broadcast- 
ing station - is composed essentially of 
wifes ; 


composed of wires. The only “wireless” 


part of the system is :the ether- link be-_ 
tween the antenna’ of the broadcasting - 
station and the antenna ’ of. the receiver. .. 
This ether-link it seems to me; is neces- 


sarily free.. During this part of` the 


progress of the radio wave. froin. sender 


Signal Corps, U. S. A. 


They 


is to analyze the ` 


similarly, every receiving set is- 


American ` 
“reasonable to us, 


Itt 


to cotter no taxation is possible with- 
out undue interference with what might 
be called one of the natural rights of 
man, the freedom of the ether. 

But it is possible to control broadcast- 


ing in the public interest at either one 


of the two ends where this, like all 
forms of radio, is not wireless at all 
but is a matter of the use of apparatus. 
Such a control over the sending is now 
exercised through the regulation of 
broadcasting stations. by. the Depart- 
ment of Commerce. An analogous con- 
trol over receiving is in force both in 
Great Britain and: in Australia, where 
licenses are required for receiving sets 


-and where these sets are taxed to pro- 
vide the funds necessary. for broadcast- 


ing. 
But this policy is repugnant to ihe 


mind. ` “Tt does not seem 
fo or example, that a 


n 
i 


THE WIRED-WIRELESS RAILWAY CAR 


This apparatus, mounted in an ordinary railway coach, was used. by Gencral Squier 
during the World War in working out his methods for sending radio over electric 


wires. 


It was here that the Signal Corps system of line-radio was tested and 


perfected. 
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International 


When the opening game of the 1924 baseball season was played Frank Chance of 

the Chicago White Sox was ill in bed, but he did not have to miss the game. Radio 

provided his “eyes” for the occasion, This may be possible in any hotel and apart- 
ment house if General Squier's plan is adopted. ; 


farmer should be compelled to pay out 
of his meagre income a heavy tax for 
the ownership and use of his broadcast 
receiver. On the other hand, there are 
many persons in the cities, more fortu- 
nate financially, who would not object 
to paying a reasonable tax. 

The practical problem is to select 
somehow those individuals who should 
and will pay for broadcasting, without 
interfering, legally or otherwise, with 
the individuals who cannot ‘afford ‘to 
pay for the service and to whom, never- 
theless, it is a matter of public policy 


that good radio service be provided. 
Let us consider a definite. case; for 


example, the use of radio in a great 


hotel like the Pennsylvania Hotel in 
New York City. 

This hotel contains approximately 
2,200 guest rooms. Presumably most 
of the guests occupying these rooms 
would like to enjoy the radio broad- 
casts at some time during the day, if 
provision for this could be made con- 
veniently and at reasonable cost. ` 

But to install a special receiving set 
in each room is impracticable on the 
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ground of cost, iÙ for no other reason. 
What is the solution? It will lie, | be- 
lieve, in the installation of one frst- 
class receiving equipment in the hotel, 
which equipment will then distribute the 
received material obtained both from 
outside and inside the building over 
quite simple apparatus to all the indi- 
vidual rooms. 

There are three ways in which this 
distribution might be done. 

lirst, it would be possible to install 
a complete new wiring system in the 
hotel; a special pair of telephone lines 
leading from the radio central to each 
room. This is quite practicable from 
the engineering viewpoint, but it would 
be even more costly than providing 
2,200 separate receiving sets, especially 
if this new wiring had to be installed 
in a building already constructed and 
in use. 

Second, the broadcast material re- 
ceived at the radio central might be dis- 
tributed over the ordinary telephone 
system in the hotel. This, too, has 
many disadvantages. For one thing, the 
telephone system is already in use for 
othér~ purposes; also, the hotel tele- 
phones are tied-in to that marvelous 
network of wires and appliances which 
has been created by the American Tele- 
phone and Telegraph Company for its 
particular purpose, namely, for point- 
to-point- two-way communication be- 
tween different- individuals in different 
parts: of the United. States. “Any at- 
tachment of radio apparatus to this 
great telephone system involves, neces- 
sarily, important dangers to the system 
itself and tremendous engineering coni- 
plexities, which it is not surprising 
that the-engineers of the telephone com- 
pany view with alarm. 

But there is a third way of distribu- 
ting received radio concerts to the 
guests in a hotel like the Pennsylvania. 
This is distribution over the lighting 
system. 

Each room in such a great hotel con- 
tains not onlv the ends of the two 
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wires coming Írom the telephone switch- 
board, but it contains another wiring 
system. It contains, already, a number 
of outlets each one connected with the 
two wires of the electric power system. 

This electric power system is already 
a device for broadcasting. It “broad- 
casts” electric light to cach room of the 
great hotel. Furthermore, we have be- 
come accustomed to using this same 
system to broadcast mechanical power. 
Motors, flat-irons and hair curlers are 
now “broadcast” over this system quite 
as successfully as radio concerts are 
broadcast through the ether. 

What is more natural than to use this 
existing power-broadcasting system to 
distribute the received radio material 
to the roonis of a hotel? At some one 
point in the hotel there will be located a 
radio receiving room of the most mod- 
ern design in charge of a competent 
radio engineer. The receiving equip- 
ment will be designed for the simul- 
taneous reception of two, or a dozen, or 
even more radio broadcasts. These 
broadcasts will then be fed: out over 
the electric light wires inside the hotel. 

Many of them can be distributed 
simultaneously, each one on its own car- 
rier wave. These waves will have fre- 
quencies in general between the range 
of audibility and the range usually em- 
ployed in radio. Kach room of the 
hotel will be equipped with a simple 
crystal receiver tunable to any one of 
these ultra-audio frequencies, and with 
a pair of telephones. All the engineer- 
ing equipment necessary for such an 
installation 1s already available. We are 
waiting merely for someone to make an 
actual installation. 

But how would this solve, you ask, 
the problem of paying for broadcasting? 

In the following way: 

Most of the guests of a hotel or 
an apartment house would be quite will- 
ing to pay a small monthly fee in order 
to receive this distributed radio service 
inside their building, just as in many 
apartment houses they now pay for 


Wired-Radio, Inc. 


WHERE RADIO PROGRAMS ARE PUT ON THE LIGHT WIRES 
This picture shows a part of the laboratory where radio programs are sett out 
over the electric light wiring on Staten Island, New York, Customers of the electric 

light company can subscribe to the wired-radio service at a small monthly fee. 


telephone service. If any individual 
guest did not wish to pay the fee there 
would be no compulsion. The cost of 
the service inside the hotel would be 
so small as to be almost negligible and 
a large portion of the fees received 
could be made available, therefore, for 
payment to the broadcasters. This 


might be done either by mutual agree- . 


ment or under the direction of some 
central agency organized by the gov- 
ernment or, possibly, by payments made 
directly by each hotel or apartment 
house to specific broadcast stations for 
the purpose of securing specified broad- 
cast material. demanded by the guests 
of these houses. ~ 


These details are not vital. The im- 
portant thing is that this plan will pro- 
vide an income for the general radio in- 
dustry. This income will be derived, as 
it ought to be, from the listener. Yet 
there will be no resentment, nor will 
there be any financial burden upon the 
persons located in country districts, upon 
whom, every one agrees, it is ‘undesir- 
able that any financial burden be placed. 

People on the farms will continue to 
receive their broadcast concerts free of 
charge, just as they do now. This is 
right and proper. The people in the 
hotels, who would be paying .for the 
service, would not only- be the people 
who could best afford to do so but 
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BROADCASTING ON THE Tae AS-YOU- EN TER” PLAN 


they would be paying, really, not so 
much. for the broadcasting itself as 
for an especially lixarious kind of © 


broadcasting. They would be paying 
for the luxury of receiving the broad- 
cast programs conveniently,- in their 
own apartments, and over apparatus 
(in the main receiving room) 
more efficient and 
would care to buy 
‘they could operate 
they bought it. 
This plan would 
ally any of the interests now 
in the broadcasting problem. 
broadcasters of the better class would 
be benefited by the avai'ability of funds 
for the industry as a whole and by 
the greater stability and certainty whicli 
this would encourage. Musicians, 
dramatists, actors and other professions 


successfully even if 


not affect detriment- 
involved 


All. 


much 
sensitive than they: 
individually or than 
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live market for what might be called 
the luxury. radio set, the five hundred 
or thottsand-dollar equipment which the 


-rich man wants to install in his own 


which are now demanding pay for their _ 


the — broadcasting 
prospect a source 


to 
sce 


services 


would in 


stations ` 
fr oni : 


4 
which this payment night be eee on . 


a reasonable basis. Owners broad- 
casting stations would see Dearne 
relief from the present tremendous ex- 
pense which they are forced to. undergo. 


The American Telegraph and Tele- 
phone Company would see the stabili- 
zation of the broadcasting industry 


which Mr. Thayer announces to be the 
main object of his corporation in this 
connection. Furthermore, this com- 
pany would be insured against any re- 


quests for undue disturbance of its 
point-to-point communication lines. Fi- 
nally, the persons interested in the 


radio industry as dealers or manufac- 
turers would not be confronted by the 
ruin of their business which is inevitable 
if broadcasting stops or deteriorates. 

There would continue to be an ac- 


eet 
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least, 


corivenient 


home. Furthermore, the building of 
sets by individuals inclined to do so 
would not be interfered with in the 
nor would the market for the 
cheaper forms of complete sets in small 
country towns be disturbed at all. 

' What would happen under this plan 
is that a „class of persons who desire 
radio and who are amply able to pay 
for it—that is, the hotel and apart- 
ment dwellers—would receive far bet- 
ter- radio service than they do at 


` present, without interfering in the least 
‘with any of the classes that now sup- 
‘port the radio industry. 


The present 
use of radio in hotels, apartment houses 
and dwellings in our great cities and 


urban districts is but a minute fraction 


of what it would be if it were more 
for the dwellers in such 
places | to ‘secure OR radio re- 


ception. : 


The man who- cides in the city street 
cars does. not resent the presence of 
taxicabs, although -he -seldom uses one. 
On the other hand, the man who can af- 
ford to ride always in taxicabs does not 
resent the charge he pays although this 
may be much greater than he would 
pay for the same ride in a street car. 
He is paying for a luxury and he is 
willing to do so. Just so, if we provide 
a means by which the dwellers in our 
great hotels and apartment houses can 
secure a luxury-quality of radio, they 
will be perfectly willing to pay for it, 
and what they pay, if properly ad- 
ministered, will be ample to support the 
broadcasting industry on a permanent 
basis. 


Finding Mines by Radio 


q 


This article by Dr. E. E. Free that was announced for publication in this 
number has been deferred to the September number in order to provide 
“space for Mr. Grindell-Matthews’ timely and important contriouhon on 

page 148. 
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A “Picture Diagram” of the Hook- up 


Merely a glance at the above illustration will convince ezren the novice that a radio 
set is really easy to wire up. In this form of diagram the instruments are shown 
in picture form and the connecting wires are drawn mt, iN THE [Exact MANNER 
Tuat THey SHoutn Go in THE SET. The terminals on the various instruments are 
plainly shown and the instruments are marked with designating letters that reappear 
om the text and the list of parts. 
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Simple “How-to-build” Articles for Beginners 
No. 1 


How to build a single dry-cell tube, four-circuit tuner 


By LAURENCE M. COCKADAY, R.E. 


Cost or Parts: not more than $20.00 
APPROXIMATE RANGE: 1,600 mules 


Here Are THE Items You Witt NEED— 


A, B, C and D—Precision four-circuit coil; 

E and F—U. S. Tool variable condensers, .0005 
mfd., with vernier ; 

G—Dubilier mica fixed .00025 
mfd. ; 

H—Amplex grid-denser ; 

I—Bradley leak; 


condenser, 


HAF you ever made a radio set, 
yourself? Or are you afraid that 
you could not do it? 

If so, you have missed the acute satis- 
faction that comes with building and 
operating even a simple radio receiver. 

Here is your chance to start out and 
build a simple little set yourself. Read 
this article and then take the list of 
parts given at the head of this page 
to your nearest radio dealer and buy 
them. 

You are then ready to start to con- 
struct your first set; it will be an easy 
matter to complete it if you follow the 
instructions given in the picture diagram 
on the page facing. 

The drawing shows clearly just how 
to mount the variable condensers E and 
F, the grid-leak I, the switch and points 
© and S, the rheostat K and the binding 
posts on the panel. | 

[t also shows how to mount the coil 
(A, B, C and D), the socket J. the grid 


J—wNa-ald socket for 199 tubes; 
K—Amsco rheostat, 30 ohms; 
Q—switch lever; 

S—switch points ; 

one 7 by 12 inch panel; 

one 8 by 12 inch baseboard ; 
eight binding posts. 


condenser G and the by-pass condenser 


H on the wooden base. 

Of course, the panel should be fas- 
tened to the wooden base with small 
right-angle brass brackets before the 
work is started. 

When you do the wiring, just follow 
the diagram exactly and you can make no 
mistake. 

You will need one UV-199 tube or one 
C-299 tube, three dry cells for the “A” 
battery and one tapped 45-volt “B” 
battery. 

The antenna and ground should be 
connected to the posts A and G. The 
three dry cells should be connected in 
series (4.5 volts) across the posts A- 
and A+. The 45-volt “B” battery 
should be connected across the two bind- 
ing posts B— and B+. The telephones 
should be connected across the two posts 
marked P and P. 

A 100-foot antenna is recommended. 
for use with this set. 


How to Build a Single-tube Reflex Receiver 


No. 2 of this series of simple constructional articles for the beginner will 
describe how to make a single-tube reflex receiver with a crystal detector. 
at a cost for parts ranging between $22.00 and $25.00. This set has a re- 


ceiving range of about 1,000 miles. 


The article will be illustrated with a 


“picture diagram” as easy to understand as the diagram on the facing page. 
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NARROW-CASTING DESTRUCTION WITH THE NEW CARRIER RAY 


Power that can render machines helpless, as well as destroy life, can be directed 
against the enemy:“much as a man may spray a stream of water from a garden 
hose upon a bed of plants” is one of the remarkable claims of the inventor. 
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The New Death-dealing 


“DIABOLIC RAYS” 


Has the dream of inventors come true at last? Can 
destructive power now be sent through space by what 
has been called “the most terrible invention ever made 


by man?” 


Scientists disagree. 


In this exclusive arti- 


cle the inventor himself tells what his ray can do and 
how it works. 


By H. GRINDELL-MATTHEWS 


HE projection of energy through 

space without the use of wires or 
other mechanical contrivances has long 
been a dream of scientists and inventors. 
The great Serb, Nikola Tesla, predicted 
this many years ago, more or less on the 
theory of radio waves. Other scientists 
have attempted the projection of beams 
of caloric or heat rays. Neither of 
these ideas proved to be successful. 

Now, however, electrical energy can 
be transmitted across distances without 
the use of wires, cables, pipes, tubing 
or any other “visible means of support” 
for the current projected. 

Not only that, but a current powerful 
enough to destroy life, machinery or any 
ordinary material can be controlled from 
the base of operations and can be di- 
rected at will against an enemy attack, 
much as the same attack might spray 
with machine-gun fire or as a man 
might play the stream of water from a 
garden hose against a bed of plants. 

Many of the scientists who have at- 
tempted hitherto to accomplish this have 
been blocked because they were working 
on the theory of projecting heat rays. 
The natural and inevitable result was 
that the beams lost much of their 
strength with every foot traveled and 
became almost nil at a distance of thirty 
or forty feet. 


It was reported a few years ago that 
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a young officer of the French army had 
succeeded in projecting a heat ray to a 
distance of some sixty feet, with still 
greater distances in promise. The actual 
experiment turned out, however, to have 
been the explosion of detonators at a 
distance by means of a light ray im- 
pinging on a selenium cell. The pro- 
jection of energy in any quantity was 
not involved. 

Tesla’s original idea was the develop- 
ment of a “field” of energy in the higher 
atmosphere. This could be tapped, he 
thought, at any time or place and could 
be used as a sort of “mine” of power 
from which factories, conveyances or 
homes might draw power as needed. 
People sneered at him, as they had done 
before. He merely said, “Very well; I 
was right before; I shall be right again. 
You will see.” 

The present experiments, oie 
spired by Tesla and by his quw€t confi- 
dence in what can be done witlgthe genii 
of electricity, differ considera§ly from 
his plan. That does not | 
they will fail to open the doo 
prospects that he has foreseen. 
experiments have been performed efore 
witnesses; not once, but many Qimes. 
At the present writing thev are 
carried out on a far greater scale 1 
new laboratory devoted entirely to 
work, 


wd 
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THE INVENTOR DEMONSTRATES HOW HE STOPS AN ENGINE BY 
MEANS OF HIS RAYS 


When the currier ray is turned on the magneto of this little motorcycle engine, the 

ignition system is instantly paralysed. The motor stops. This can be done, Mr. 

Grindell-Matthews claims, without injuring the windings of the magneto, but, if 

desired, greater power can be used and the magneto or the whole engine can be 
destroyed. l 


It is easily understood that the tech- 
nical secrets of the work cannot be 
described. There are many reasons for 
this. 

For instance, should the methods be 
ted, they will become, like radio 
ing circuits, the property of every 


oney necessary to build an ap- 
of the sort. 
WEhin these limitations, however, 
empt will be made to show .that 
eories and explanations that have 
advanced during recent weeks by 

scientists for the death-dealing 
which we have created over and 
OVE again in our London laboratory 
are—™More or less based on false premises. 


The first experiment shown to wit- 
nesses was that of stopping a gasoline 
motor. 

A small one-cylinder engine of a motor 
bicycle, together with the back wheel of 
the bicycle, were placed on a table at 
one end of the room and the engine was 
started. The generating apparatus for 
the “ray,” about sixty feet away, was 
brought into action. One of the wit- 
nesses was told to give a signal at any 
time he wished. This had to be-done 
by raising or dropping his arm, as the 
noise from the motor drowned out the 
human voice. 

As he dropped his arm the invisible 
beam of the new ray was brought to 
bear upon the barking little engine, 
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THE NEW DEATH-DEALING “DIABOLIC RAYS” 


searching for that heart-of any gasoline: 


motor, the magneto.. As the ray touched 
this, the roar of the exhaust died quickly 
into complete silence. The stopping 
force was promptly removed so as not 
to destroy the magneto windings. Again 
and again this experiment was repeated. 
Everyone was not only allowed, but 
urged, to go over the motor carefully 
to make sure that there were no wires or 
other attachments from the floor or from 
the ceiling that could aid in its control. 


All were satisfied that some unseen force 


had stopped the firing of the engine. 
Next, a bit of black gunpowder was 


placed in a metal container at the other — 


end of the room, and the ray was 
brought to bear upon it. In no timè a 


sharp flash registered the explosion of 
the powder, showing the great heat which 
can be generated by the .power used. 
That this may later be employed to blow 
up powder magazines, 


battleships and 


From a drawing made for Poputar RADIO by Arthur Merrick 


“men. standing well apart. 
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other ammunition depots was suggested 
but it is problematical, for reasons that 
will be discussed further on. 

A plain electric-light bulb of the usual 
house-lighting size was then -held by. two 
The bulb was 
attached to two wires, one held by each 
of the men. There was no other con- 
nection with the rest of the laboratory or 
with the earth. When the ray was 
brought to bear upon the bulb it glowed 
brilliantly. 

Then, as a final proof of the efficacy 
of the force behind this energy trans- 
mitter, a mouse was placed in a cage at 
the other end of the laboratory. This 
time, in order to make a quick and direct 
hit, thus avoiding unnecessary suffering, 
the ray was made visible as.a. beam of 
lavender or purple light. As this beam 
of light crept up and finally struck full 
upon the little animal, he reacted exactly 
as he would have done to the shock of a 


HOW THE RAY “PARALYZES” THE MAGNETO MINDING? 
OF AN ENGINE 


The carrier ra 


itself, even when uncharged with power, is said to anake the space 


around the coils of the magneto conductive of electricity. The current leaks across 


between the secondary windings and the primary ones. 


Sparks are no longer pro- 


duced at the spark-plugs—and the engine stops. 


\ 
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light wire grounding through him. He 
was killed very quickly. 
been killed instantly except for the 
danger of creating fire by applying the 
full force of the ray. The mouse was 
not burned or disfigured in any way. 
Actually, what the mouse received was 
an electric shock of the simplest kind. 
The destructive force behind the ray is 
nothing more than a high-potential,' low- 
frequency current which grounds through 
the object with which the ray comes in 
contact exactly as though it were being 
applied through a piece of copper wire. 
For example, the effect of the ray on 
wooden floors is the same as though 
the insulation had burned off the electric- 


light wiring or some other high-tension. 


conductor, thus forming a short-circuit 
through the boards. The natural result 
is a little blaze as where bare wires come 
in contact with the flooring. 


Connecticut Telephone and Electric Company 


IS IONIZATION THE SECRET OF THE NEW CARRIER RAY? 


European scientists have suggested that the secret may be the use of ultra-violet 
light. This light ionizes the air so that it becomes conductive of electricity, Ioni- 
sation ts already well known in radio; it is the principle that underlies the new 


sodion detector tube described in Poputar Rapio for March, 1924. 


He could have’ 


or wire. 


This generation of heat is the explana- 


tion of the firing of the gunpowder but . 
it is not the secret of the stopping of 
the gasoline motor -unless the magneto — 


is completely destroyed. The cause of 
this stopping is primarily the “carrier 
beam” itself, along which the electric 
current is projected. Without the dis- 
covery of this carrier beam we would 
not have been able to continue our work. 
_ This beam is nothing more or less 
than a conducting beam of secret ¢om- 
position; a development of our present 
knowledge of light waves and vibrations. 
It acts in the same way as does a cable 
Controlled as is a searchlight 
beam, it brings to bear upon the object 
at which it is pointed merely an electric 
contact. The destructive current then 
flows through this beam as it would 
through a metallic conduit. 
For working on a magneto the carrier 


(This picture 


shows some of the sodion tubes under test in the laboratory.) 
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From a photograph made for POPULAR RADIO 


- > © THE FIRST INVENTOR TO EXPERIMENT WITH THE - 
| . TRANSMISSION OF POWER BY RADIO > 


Nikola Tesla undertook to send energy by radio a generation ago, with Jiaboeate 


apparatus in Colorado. 


His enduring belief in its ultimate success. “has been. my 


inspiration,’ states Mr. Grindell-Matthews, ‘ ‘in develo ktg the- carrier ray.” 


beam is projected alone. As this beam 


comes in contact with the windings of 
the magneto it forms a conducting: path. 
between the primary and secondary 


windings, thus creating a short-circuit. 
For the actual destruction of magnetos 
an electric current could be applied to 
the carrier beam and transmitted along 
it. This would burn the insulation be- 
tween the windings, thus facilitating the 


2 


permanent shorting of the circuit, 

For- airplanes- a ground is needed or 
the highest potential-in the world could 
not do any damage. To form this ground 
and thus to complete the circuit, a second 
carrier beam, uncharged, is projected 
against the plané from a second station 
on the ground. Thus the plane forms 
the contact point between the two beams, 
the charged one and the uncharged one. 
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The current passes through the plane, 
which either burns up or becomes para- 
Ivzed. 

An automobile or a protected ammu- 
nition dump is not so easy to attack. 
An armored car would need only to drag 
a chain or a heavy copper wire along the 
road, This would create a_ perfect 
ground. Current thrown, then, against 
the car along the carrier beam would 
simply enter the steel sides of the car 
and pass through them and the ground- 
chain into the earth, doing little or no 
damage. It might be possible, however, 
to project such a powerful stroke of 
current that the electrical field set up 
would stun or partially disable the driver, 
causing him to run off the road or into 
an obstacle. 

With an airplane it would be prac- 
tically impossible to insulate it or other- 
wise protect it and still have it air- 
worthy. Should the airplane be in- 
sulated, a different form of attack could 
be adopted; a series of shocks being de- 
livered against it, like the blows from a 
hammer, rather than a steady stream of 
energy. These hammer-like blows would 
be almost irresistible for breaking down 
insulation or other resistance. Indeed, 
we have found great difficulty in our 
laboratory in insulating our apparatus 
against the assaults of the current. 

It has been found that a _ high-fre- 
quency current flowing along this car- 
rier beam gives it a much higher cen- 
ductivity; so that now two generator 
plants are being used instead of only 
the one. One generator produces the 
low-frequency current that constitutes 
the power passed along the beam; the 
other supplies the separate current of 
higher frequency which serves to in- 
crease the conductivity. 

The carrier beam itself is produced 
in its own special apparatus and projected 
through a glass lens. The two electric 
currents are introduced into it after it 
has passed through this lens, which 


avoids any danger of melting the glass. 

The spreading of the carrier beam 
with distance is much the same as that 
of a searchlight beam, so that the loss of 
current becomes quite high as the dis- 
tance increases. Even so, a generating 
unit such as could be carried on an 
automobile truck would be sufficient, it is 
estimated, to supply current which would 
be effective at several hundred yards or 
even at one or two miles, 

The tests were begun about eight 
months ago. Before the carrier-beam 
system was discovered the stopping of 
a motor (the test cited above) was be- 
ing attempted at a distance of about ten 


inches. When at last we hit upon the 


carrier beam, within ten minutes, using 
the same generating group, the length 
of the laboratory had been traversed 
with equal success and the future of 
the work assured. So far, the full pos- 
sible power has never been used, be- 
cause of the cramped quarters. 

The carrier beam can be made lumi- 
nous if so desired, and this seems in the 
long run perhaps the most practical way 
of using it. The principal would be that 
of a tracer bullet. To see clearly what 
one 1s doing with the ray one must be 
able to follow it, especially at night. 
And if at times it seems desirable to 
make the ray invisible, a series of filters 
can be inserted which will take out the 
longer waves of the beam, rendering it 
absolutely secret, 

What the outcome of this discovery 
will be, it 1s too soon yet to say. Some 
are of the opinion that it will cause the 
annihilation of the human race; others 
think that it will make war so terrible 
that it will be realized how useless it is. 
The optimists see in it (and I hope that 
they are right) the vindication of the 
man who has through all the discourage- 
ment and labor of my work been my in- 
spiration and my greatest source of hope 
—Nikola Tesla, to me the greatest man 
on earth today. 


AUDIO FREQUENCY 
TRANSFORMER 


SACK 


f 70 B’ BAT 
A ‘BAT. 
+ 


SINGLE-STAGE OF AUDIO-FREQUENCY AMPLIFICATION FOR USE 
WITH WD-12 DRY-CELL TUBE 
Cost of parts: Not more than $9.00. transformer is used. 


Usage: With headphones. Construction: Simple.* : 
d 7 Outstanding feature: May be added to any 


diate strength: Fair, when added to a single- single-tube set to boost signal strength so 
n e set. À , that a number of headphones can be used 
Quality of Reproduction: Good, if a good l with a comfortable signal. 


*(See Porurar Rapio, March, 1923, page 224, for constructional details.) 
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INSTALLMENT NO. 9 


Audio-frequency amplifying circuits to be added to one-tube sets 


THE preceding installments of this series of hook-ups have given a 
condensed review of both receiving and transmitting circuits, ranging 
from the most simple and inexpensive crystal set to some of the most 
highly developed vacuum-tube sets for long-distance reception and trans- 
mission. This present installment gives the reader a short survey of the 
mcre popular audio-frequency amplifying circuits ranging in cost from 
$9.00 to $30.00. These data will enable the reader to choose the type of 
amplification which may best serve his needs as well as his pocketbook, 
and to decide whether he wants merely to increase the strength of signals 
on his headphones or to make it of sufficient volume to use a loudspeaker. 


This series of features began in Poputar RADIO 

for November, 1923. Each preceding install- 

ment has referred to receiving circuits except 

that of April, 1924, which included only “Trans- 
mitting Sets for Amateurs.” 
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TWO STAGES OF TRANSFORMER-COUPLED AMPLIFICATION 


Cost of parts: Not more than $19.00. Construction: There is nothing, really difficult 
Usage: With headphones or with loudspeaker. n PE together and wiring up such an 
. amplifier. l 
Signal strength: Good. Outstanding feature: A simple circuit for get- 
Quality of reproduction: Good, if good trans- ting consistent loudspeaker reception with 
formers are used. a small number of tubes. 


* (See Poputar Rapio, October, 1923, page 289, for constructional detaŭs.) 
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TWO-STAGE, TRANSFORMER-COUPLED, POWER AMPLIFIER FOR 
USE WITH 5-WATT TUBES 


Cost of parts: Not more than $25.00. (Note: formers are used. 
The costs of tubes and batteries are con- Construction: Not complicated.* 
sidered as extras and are not included in Outstanding features: No rheostats need be 


the costs given in these descriptions. ) used with these tubes (Western Electric 
Usage: With loudspeaker. 216-a) on 6 volts. The plate circuit of the 
Signal strength: Excellent, when added to a last tube includes a step-down transformer 

two-tube receiver. across the secondary of which is connected 
Ouality of reproduction: Good, if good trans- the loudspeaker. 


* (Sce Porurtar Rapto, January, 1924, page 69, for constructional details.) 
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TWO-STAGE, IMPEDANCE-COUPLED AMPLIFIER MADE FROM 
FORD SPARK COILS 
Cost of parts: Not more than $15.00. Construction: Simple.* 
Usage: With headphones or loudspeaker. Outstanding features: Simple to make and op- 
Signal strength: Fairly good. erate, and of low cost, especially if you 
Quality of reproduction: Fairly good. have some old Ford coils on hand. 
*(See Popurar Rapio, April, 1924, page 417, for constructional details.) 
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9% 6V 90- A 
ONE STAGE OF PUSH-AND-PULL POWER AMPLIFICATION 
Cost of parts: Not more than $22.00. Construction: Just an ordinary acquaintance 
Usage: With loudspeaker. ` with tools and some ability in wiring up a 
Signal strength: Very good when used with a circuit is necessary.* 
single-stage of transformer-coupled am- euT feature: This form of amplifica- 
plification. tion takes advantage of both sides of the 
Quality of reproduction: Very good, if good amplified alternating current that makes 
transformers are used. up audible voice signals. 


*(See Porurar Rapio, February, 1924, page 165, for constructional details.)- 
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RESISTANCE AND CONDENSER-COUPLED AMPLIFIER 
Cost of parts: Not more than $20.00. Construction: Fairly simple.* 
Usage: With phones or with loudspeaker. Outstanding features: Truthfulness of repro- 
Signal strength: Good. duction and simplicity and low cost. 


Quality of reproduction: Excellent. 


*(Sce Popurar Rapio, January, 1924, page 71, for constructional details.) 
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APERIODIC RESISTANCE-COUPLED AMPLIFIER 
Cost a arts: Not more than $15.00. Construction: Simple.* 
Usage: With headphones or with loudspeaker. Outstanding features: Perfect reproduction, if 
Signal strength: Good. properly adjusted. Simplicity of con- 
Quality of reproduction: Excellent. struction. Low cost. 


*(Sce PoruLar Rapio, January, 1924, page 74, for constructional details.) 
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ONE STAGE OF TRANSFORMER-COUPLED, AND ONE STAGE OF 
PUSH-AND-PULL AMPLIFICATION 
Cost of parts: Not more than $30.00. transformers are used. 
Usage: With headphones or with loudspeaker. Construction: Not very difficult to make.* 
Signal strength: Excellent. Outstanding feature: Large volume and good 
Quality of reproduction: Very good, if good reproduction through a loudspeaker. 


*(See Poputar Rapio, February, 1924, pages 198-199, for constructional details.) 
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TWO STAGES OF PUSH-AND-PULL AMPLIFICATION 
Cost of parts: Not more than $30.00. transformers are good. 
Usage: With loudspeaker. Construction: Rather complicated.* 
Signal strength: Excellent, when used as a Outstanding feature: Excellent for use as a 
power amplifier. power amplifier where great volume and 
Quality of reproduction: Very good—if the good clarity is required. 


*(See Porpurar Rapio, January, 1924, page 70, for constructional details.) 
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F. M. Deiano, Jr. 


A LIGHT RAY CONTROLS MACHINERY 


Mr. Grindell-Matthews, inventor of the famous “diabolic ray,” has perfected a 
mechanism by which light rays will stop, start or steer machines like submarines 
or automobiles. The light signals are received by a small selenium cell. 


Hearing Light and Seeing Radio 


New inventions that use the metal, selenium—that remarkable 
element which will convert light-ray signals into electricity 
or into mechanical motion. 


A “RADIO TELESCOPE” 
This rotating disk is part of the 
new apparatus invented by J. L. 
Baird for the conversion of 
radio signals into light or vice 
versa. The lenses on the edge of 
the disk produce partial images 
of an object or scene on an ar- 
rangement of selenium cells. 
The selenium converts light im- 

pulses into electric ones. 
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Wide World 


BAIRD’S MACHINE FOR “RADIO MOVIES” 


A system of rotating disks, moving lenses and selenium detectors will convert light 

rays into radio waves and back again, thus permitting, so the inventor claims, the 

transmission of motion pictures by radio. This has been accomplished, also, by the 
American inventor, Mr. C. Francis Jenkins. 


F. M. Delano, Jr. gi 


THE “SINGING DISK” OF GRINDELL-MATTHEWS 


A beam of light passes through holes in a rotating disk and falls on a selenium cell. 
As the disk révolves there is. produced awn electric oscillation and this can be con- 
verted by a telephone into a musical note. _; 
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TWO-TUBE REFLEX RECEIVER 


Here is the latest development of the staff of the PoruLar Rapio Laporarory. It is 

a simple receiver that embodies the same principle of capacity neutralization as de- 

scribed in the author’s article in the April issue. This receiver is much less com- 

plicated and gives both distant and local reception on a loudspeaker—and uses but 
two dry-cell tubes! 


By ALBERT G. CRAIG 


Cost oF PARTS: 
RECEIVING RANGE: 


TlerE ARE THE 


A and B—Special fixed coupler: 

C and D—radio-frequency transforiver ; 

E—Hammarlund .0005 mfd. (21-plate) con- 
denser ; 

F—Hammarlund .001 mfd. (4l-plate) con- 
denser ; 

G—U. S. Tool 3-plate condenser ; 

H and I—Federal sockets for 199 tubes ; 

J—R-U-F semi-fixed crystal detector ; 

K—Amsco 30-ohm rheostat; 

L—Carter double-circuit jack: 

M—Carter single-circuit jack; 

N-- Federal No. 65 audio-frequency trans- 
former; 

O—Amertran Type AF-7 (ratio 3% to 1) 


162 


About $55.00 
Up to 1,500 Miles 


Items You Witt NEED— 


audio-frequency transformer ; 

P and Q—N. Y. Coil mica fixed condensers 
.001 mfd. (with soldering lugs) ; 

R—aAmsco switch lever, with switch points 
and stops; 

S—composition panel; 

T—hardwood sub-base; 

U—cabinet ; 

V—condenser-mounting bracket ; 

8 Eby binding’ posts; 

machine screws: wood screws; bus-wire ; 

2 UV-199 or C-299 vacuum tubes; 

“A” battery, 3 dry cells in series. 4% volts; 

“B” battery, 90 volts: 

“C” battery, 4% volts. 
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THE ELECTRICAL WIRING DIAGRAM 


Figure 1: This drawing shows how to connect up all the various instruments and 
parts in their correct relation in the electrical circuit so that they will all perform 
their individual functions. Notice that the diagram is drawn from RIGHT to LEFT, 
so that the wiring is shown exactly as it goes into the set when you are wiring up. 


HERE will always be a place for 
a circuit that will give maximum 
results in the way of signal strength and 
quality, with a minimum of expense. 
When considering circuits from this 
Viewpoint, the reflex makes a strong bid 
for first place. This is because it uses 
the same vacuum tube both as a radio 
and as an audio-frequency amplifier. 
With the completion of the tuned 
radio-frequency receiver (described in the 
April, 1924, issue of Poputar Rapio) 
it occurred to the author that this same 
circuit offered splendid possibilities for 
reflex work. Tuned radio-frequency 
gives the loudest signals obtainable from 
a radio-frequency amplifier. The scheme 
of neutralizing the tube capacity permits 
the proper grid bias for best amplifica- 
tion, without letting the tube oscillate. 
The theory of the circuit was discussed 
in detail in the April issue. 


The circuit as finally selected for de- 
scription consists of one stage of tuned 
radio-frequency amplification (reflexed 
to give one stage of audio-frequency am- 
plification on the same tube), a crystal 
detector and one stage of straight audio- 
frequency amplification. Two vacuum 
tubes are necessary for this circuit and 
the dry-cell type were chosen as being 
in line with the policy of keeping the 
initial and also the operating expense 
down. The crystal detector also serves 
the same purpose by saving one bulb. 
While the volume is slightly less with 
the crystal detector, the quality of sig- 
nals is exceptional. " 

This receiver is non-regenerative and 
will not radiate. Your neighbors will 
thank you for that! 

A fixed coupler has been used to 
simplify the construction and operation 
of the set. The primary of the coupler 


_ . correct’ places ‘and: connect: theni ` properly: 'in 


|. ters “are ‘used in: the’.text’ and” in .the “list” of ` 


| 164 | a RADIO 


is tuned by means of a tap. switch, the. used it will necessitate only the. use of different 
secondary by means. of a variable con: - ee "then. Hole. Boo the panel, for 
-denser. These, together with the variable T a ne 


condenser for tuning the radio-frequency Ok -o How-to. Smut ‘the Set ` | 
ter rocuring all the instruments an ma- ar: 
transformer, constitute the wee h | terials E building the set, the. amateur should ~ ~~ 
controls, °; >>> i $ bet a prepare. the panel: S. (Shown in ` Figures 2, 3, E 


. The wiring diagrain’ of the circuit is > 4,9 andó. 


shown in Figure | 1 a es 7 ne of all -cut the Panel | to thé correct size,” 


The ‘Parts Used - in Building. the Set: ae Then: ‘square: up the Epe gmoothly with a 


In all the diagrams in this article- each part 
bears: a. designating letter. “In this way..the 
“prospective builder : of ‘the set : may’ easily -de- --- Risate: 
termine -how: to’ mount ‘the’ instruments in the 
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VIEW OF THE SET FROM THE REAR 


Figure 2: This. photograph shows ‘the general arrangement of all. the instruments 
fastened to the panel and to the base. The exact locations. for the: instruments are 
i given in Figure 3. 
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THE DESIGNER DEMONSTRATES HIS COMPLETED SET 
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During the tests on this receiver it has been used on antennas of numerous types, 
both indoor and outdoor, and has proven its ability to pick up signals with fine 
volume and excellent clarity. 


ily decide what size hole is necessary by meas- 
uring the size of the screws and shafts of in- 
struments that must go through the holes. 
When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is smooth; then the 
same process should be repeated, except that 


light machine oil should be applied during the | 


rubbing. The panel should then be rubbed dry 
with a piece-of cheese-cloth; a dull permanent 
finish will be the result. Or, the panel may be 
left with its original shiny-black finish, if -care 
is exercised so that it is not scratched during 
the drilling. aif st 
~ The sub-base T (see Figures 2, 3, 4 and 5) 
should be cut to size, 7 by 1734 inches. If a 
piece of -}4-inch’ hardwood, surfaced on both 
sides, can be obtained, the work of squaring 
up and finishing the edges will be a minimum. 
The special coupler, composed of coils A 
and B, can now be constructed as shown in 
detail in Figure 8:- 
Cut the Radion tube, for the primary coil A, 
to size-and drill the holes for the secondary 
bracket’ W and the two. angle brackets X. 
Wind the coil with No. 22 DSC wire, begin- 
ning 58 inch from the top of-the tube. Taps 
are taken off at. the 3rd, 7th, 12th, 19th, 28th, 
40th and 56th turns. fay i 
Cut the Radion tube, for the secondary coil 


B, to size and drill the hole for the secondary . 


mounting bracket W. . Wind 43 turns of No. 
22 DSC wire centrally on the tube. To center 
the winding, it should be started 19/32. inch 
from the edge of the tube. | 


Make the secondary mounting bracket W, 


and the two angle brackets X, out of 1/16 by 


-inch strip brass. (See Figure 8.) 


... To assemble the coupler, fasten the second- 
ary mounting bracket W to the secondary tube 


B with a.6-32 brass machine screw; then fasten 
the bracket W to- the primary tube A in a sim- 
ilar manner. Also secure the two angle brack- 
ets X to the bottom of the primary tube A 
with machine screws and nuts. The complete 
coupler assembly is shown in Figure 8. 
Next, construct the radio-frequency trans- 


. former C and D as shown in Figure 9. 


Cut, the Radion tube for the primary coil 


C-to size, and drill: holes for the mounting 
brackets Y. Wind 29 turns, of No. 22 DSC 


wire, centrally on the tube, taking off a tap on 
the opposite side of the tube half way be- 
tween the second and third turns. The wind- 
ing should -be started 9/16 inch from the edge 
of the.tube. The secondary winding D is a 
75-turn Pacent duolateral coil. 

Make .the mounting brackets Y, for the- 
transformer, out of 1/16 by 12-inch strip brass. . 
Cut the two small clamping strips Z out of 
composition sheet. (See Figure 9.). 

Assemble thé radio-frequency transformer 
by passing two 6-32 brass machine screws first 
through the mounting brackets Y, then through 


‘one of the clamping strips .Z and fasten with 


nuts. - Place the duolateral coil.in position and 
fasten the other clamping strip Z down with 
nuts on the machine-screws. See Figure 9 


for the radio-frequency transformer assembly. 


The bracket V, for mounting the neutraliz- 
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THE WORKING DRAWING FOR CONSTRUCTION 


Figure 3: Here are shown the correct positions for the various instruments. All 
the parts are designated by letters which reappear in the text and in the list of parts. 
The positions of these parts on the base are given, center to center. 


THE SET, AS VIEWED FROM THE LEFT 


Figure 4: This photograph shows the way to mount the coupler, and shows the 
method of mounting the neutralizing condenser, and the'antenna and ground: 
binding posts. 
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erett es : | VIEW: OF THE:SET FROM THE RIGHT 


“Ficuné $: This picture ‘shows the positions of the. variable condenser, the jacks, 
me transformer and one of the tube sockets, 
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THE DRILLING PLAN FOR THE PANEL 


Fıcure 6: This drawing shows where to drill the holes for the screws and shafts 
of the instruments which protrude through the panel. The holes outlined with a 


double circle should be countersunk so. that the flat heads of the screws will be 


- flush with the surface of the panel. 
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ing condenser G, is aiso shown in Figure 9. 
Make it out of 1/16 by \%-inch strip brass. 

Complete specifications, for constructing 
the cabinet U, are given in Figure 7. It may 
be constructed out of %-inch hardwood, such 
as mahogany, walnut or oak, and finished to 
suit the taste of the builder. Or the cabinet 
may be purchased complete from your radio 
dealer, as it 1s a standard size. 

Preliminary to mounting the parts of the 
set, fasten the panel S to the sub-base T. 
(See Figures 2, 3, 4 and 5.) Make sure these 
two are fastened exactly at right angles. Brass 
wood screws about one inch long, serve to hold 
the panel on the sub-base. 

Mount the antenna binding post No. 1 in 
the upper left corner of the panel, and the 
ground binding post No. 2 in the lower left 
corner. Mount the remaining binding posts on 
the right end of the panel in the following or- 
der, beginning at the top; “B” positive post 
No. 3, “B” negative post No. 4, “C” positive 
post No. 5, “C” negative post No. 6, “A” posi- 
tive post No. 7 and “A” negative post No. 8. 
(See Figures 4, 5 and 6.) 

Next, mount the switch lever R, together 
with its switch points and stops, in position 
as shown in Figures 2, 3 and 4. 

Fasten the rheostat K to the panel in the 
position indicated in Figures 3 and 5. Make 
the connections to the rheostat before mount- 
ing the transformer N directly behind it. 
Otherwise it cannot be reached with a screw 
driver. | 

Now, fasten the crystai detector J in place 


D 
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directly above the rheostat K. (See Figures 
2, 3 and 5 

Mount the jacks L and M on the panel as 
shown in Figures 2 and 5. The trames of the 
jacks are turned down. 

Then, mount the transformer N on the sub- 
base with secondary terminals towards the 
coupler end of the set. Mount the trans- 
former O with the primary terminals towards 
the coupler end of the set. (See Figures 2, 
3 and 5.) 

Fasten the sockets H and I to the sub-base 
with wood screws in the positions shown in 
Figures 2 and 3. (Note the position of the 
slot in the sockets in Figure 3 ) 

Secure the radio-frequency ‘ransformer C 
and D to the sub-base with two wood screws 
inserted through the mounting brackets as 
shown in Figures 2 and 3. 

Now, put the coupler in position and fasten 
it by means of two wood screws through the 
angle brackets. (See Figures 2, 3 and 4.) 

Mount the two variable condensers E and 
F on the panel as indicated in Figures 2 and 
3. ene that the stationary plates are turned 
up. 

Finally, mount the neutralizing condenser 
G, by means of its supporting bracket V. (See 
Figures 2 and 3.) 


How to Wire the Set 


When you do the wiring, remember that all 
connections from the high-voltage side of the 
transformers or coils (that is to say, the side 
next to the vacuum tubes) should be kept about 


THE DIMENSIONS FOR THE CABINET 
Ficure 7: This drawing (which contains the top, front and side measurements for 
the hardwood cabinet) may be turned over to a competent cabtnet worker, who can 
build it for you from these instructions alone. 
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THE MECHANICAL DETAILS OF THE COUPLER 
Ficure 8: The drawing at the top shows the coupler from above; the lower drawing 
shows the coupler as seen from one side, and contains the dimensions for the little 
brass fittings which hold the coils in place. 


Y% inch away from othér wiring and should 
not run paraliel to it for any considerable dis- 
tance. This includes the wiring from the radio- 
frequency transformer to the condenser G 

Use tinned-copper bus-wire throughout. All 
connections should be bent into the proper 
shape and then soldered in place. 

Start wiring the filament-lighting circuit as 
shown in Figure 1. The filament circuit starts 
at the negative “A” binding post No. 8, goes 
to the rheostat K, then from the other ter- 
minal of the rheostat to the socket filament 
terminals nearest the front. of the set. As 
mentioned before, the connections to the rheo- 
stat K should be made before the transformer 
is placed in front of it. From the rear termi- 
nals of sockets H and I, the filament circuit 
is completed to the positive “A” battery bind- 
ing post No. 7. The negative “A” battery 
binding post No. 8 is also connected to the 
positive “C” battery binding post No. 5. Also 
the positive “A” battery binding post No. 7 
is connected to the negative “B” battery bind- 
ing post No. 4. - 


Now, wire up the antenna and ground cir- 
cuit. The antenna binding post No. 1 con- 
nects to the top of the primary coil A (the 
end with the smallest number of turns between 
taps). Connect the remaining seven taps to 
the switch points and the switch arm to the 
ground binding post No. 2. 

Connect up the grid circuit of the reflexed 
tube which comprises the secondary coii B, the 
condenser E, the grid terminal of vacuum-tube 
socket H, the secondary of audio-frequency 
transformer N, by-pass condenser P and the 
negative “C” battery binding post No. 6. The 
stationary and revolving plates of the variable 
condensers are marked S and R respectively 
in the wiring diagram. 

Then, wire up the plate circuit of the re- 
flexed tube. This embraces the plate terminal 
of vacuum-tube circuit H, the primary coil C 
of the radio-frequency transformer, condens- 
ers F and G, the jack L, the primary of the 
audio-frequency transformer O, the by-pass 
condenser Q and the positive “B” battery bind- 
ing post No. 3. 
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THE CONSTRUCTIONAL DATA FOR THE RADIO-FREQUENCY 
TRANSFORMER 
Figure 9: Here is given the measurements for the coil supports and the tube upon 
which the primary coil is wound. Be sure that you make the little angles and stays 
of the correct dimensions as given. 


Connect up the detector circuit, which in- 
cludes the secondary coil D of the radio-fre- 
quency transformer, the crystal detector J and 
the primary of the audio-frequency trans- 
former N. 

Next, wire up the grid circuit of the straight 
audio-frequency amplifying tube. This com- 
prises the grid terminal of the vacuum-tube 
socket I, the secondary of the audio-frequency 
transformer O and the negative “C” battery 
binding post No. 6. 

Connect the plate circuit of the same tube, 
consisting of the plate terminal of vacuum- 
tube socket I, the jack M and the positive “B” 
battery binding post No. 3. This completes 
the wiring. 


How to Install the Set 


After the set has been completely wired, 
place it in the cabinet and fasten it to the cab- 
inet with wood screws inserted through the 
panel. Small flat-head brass wood screws can 
be used for this purpose, and the screw heads 
should be painted a dull black after the set is 
complete. 

Attach the antenna to the binding post No. 
1 in the upper left-hand corner of the panel 
(looking at the front of the set). 

Connect the ground wire to the binding post 


No. 2 in the lower left-hand corner of the 
panel. 

Connect the positive 90-volt “B” battery lead 
to the top binding post No. 3, on the right- 
hand side of the panel. 

Connect the negative “B” battery lead to the 
next binding post No. 4 at the right of the 
panel. 

Connect the positive “C” battery lead to the 
next binding post No. 5 
‘ Connect the negative 3-volt “C” battery lead 
to the next binding post No. 6. 

Connect the positive 414-volt “A” battery 
lead to the next binding post No. 7 

Connect the negative “A” battery lead to the 
last binding post No. 8. 

Insert two UV-199 or C-299 tubes in the 
sockets Hand I. 

The condenser G can be set with the rotary 
plate projecting about 34 inch out of the sta- 
tionary plates, that is to say, at about nine- 
tenths full capacity. 


Operating Data 
Plug in either the loudspeaker in jack M, 
or the telephones in jack L. 
Gradually turn the rheostat K clockwise 
until the vacuum-tube filaments are lighted, but 
burning with considerably less brilliancy than 
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TWO-TUBE REFLEX RECEIVER 


the old carbon style of electric light bulb. 

Set the tap switch R for a maximum num- 
ber of turns in the antenna circuit. 

Now, gradually rotate condensers E and F 
‘(keeping them at approximately equal set- 
tings) until a station is picked up. After tun- 
ing in the signal to best advantage with con- 
densers E and F, adjust the tap switch R to 
the best point. This is the point with the 
smallest number of turns in the antenna cir- 
cuit, consistent with loud* reception. If too 
many turns are used in-the antenna circuit the 
tuning of condenser E will be very broad. It 
will usually be found that, with any given an- 
tenna, there will be three or four points on 
which most of the tuning can be done. - 

The rheostat K can now be adjusted. It 
should be operated at the lowest point con- 
sistent with loud reception, that is; where tura- - 
ing the rheostat up higher does not give a no- 
ticeable increase in signal strength. 

After the set has been operated on a given 
antenna for a short time, the owner will be 
able to set the tap switch R correctly for the 
wavelength which is to be received. Then it 
will only be necessary to adjust condensers E 
and F, keeping them on approximately equal 
values. 

The setting of the neutralizing condenser G, 
as specified above, is an exact value for the 
instruments used in this receiver and was ob- 
tained before the set was reflexed. However, 
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it will be found that there is considerable lati- 
tude in this respect, and values approaching 
the minimum can be used before the set does 
oscillate. This is due to the introduction of 
the audio-frequency transformer in the grid 
circuit. Condenser G is to be set permanently ; 
for this reason it is placed within the set and 
no dial provided. 


How to Make a Tuning Chart 


Tune in as many stations as possible on dif- 
ferent wavelengths and record the settings of 
condensers E and F, the setting of the pri- 
mary tap switch R and the known wavelength 
of the station. Plot the dial setting of con- 
denser E against the wavelength of the station; 
also plot the dial setting of condenser F against 
the wavelength of the station. Repeat the 
process for a number of stations and you will 
get sufficient points to enable you to draw a 
smooth curve for each condenser. A sample 
curve is shown in Figure 10. This chart shows 
how the experimental set tuned for five given 
stations. By inspecting your list of stations 
you can bracket the approximate wavelength 
range which each point on the primary tap 
switch R will cover. 

With the aid of the chart just plotted you 
may find the exact setting for the wavelength 
of any given station and can set all the tun- 
ing controls at the correct values to receive 
the station to the best advantage. 
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THE CHART THAT TELLS 


YOU HOW TO TUNE IN 


Ficure 10: This shows how to set the two variable condensers and the taps for vari- 


ous wavelengths to which you wish to tune. 


Notice that the two condensers tune on 


almost similar settings. 
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Š Helpful Hints foi bie Broadcast Listener 


By Y. Z, MUTS | pe 


Shorter Your Antenna Debits The anténna ! 
lead-in wire should not be any longer. than nec- 


: essary... Many fans arrange their apparatus: so 
. that the lead-in wire must cross the-set to .con- 
nect with the binding post.. 


ently;‘ for example, moved across the room, 
which will reverse the direction of the con- 
nection. 


How to Save Your Tubes: After the set has 
been wired and before attaching the batteries, 
the following test should be made to make sure 
that the tubes will not be blown as the result 
of faulty connections. Connect th: “A” bat- 


tery to the “B” battery binding posts and turn: 


on the rheostat. If the wiring is correct,-the 
tube will not light, and if the tube does light 
it shows that the “B” battery is crossed with 
the filament circuit. 


How to Test the Parts: Before construct- 
ing a set, test your apparatus. Test your 
transformers by connecting primary and sec- 
ondary in series with phone and battery. If 
the click is heard when the circuit is closed, 
the transformer 1s good. If no click is heard, 
replace with a new one. Test condensers in 
the same way; no click shouid be heard. Va- 
riocouplers, rheostats and potentiometer can 
be tested in the same way. Each of these 
should give a click when the circuit is closed. 


Remove Your Voltmeter: Never ieave either 
a voltmeter or an ammeter on the battery for 
more than a few seconds. Take the reading 
and remove the instrument instantly. This is 
especially good advice for testing “B” batteries. 


Wire for Antenna Insulators: When putting 
up an antenna do not make the mistake of 
putting up a small-sized wire to hold the insu- 
lators. This only makes the antenna as strong 
as that bit of wire. Always use e same size 
wire as in the antenna. , 
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This is, of: course, - 
wrong, and the set should be arranged differ- - 


How to Check Your Tubes: 
have completed your set, and have checked land 
>` re-checked all your’ wiring, the radio set doesn’t 
‘work or works>poorly, don’t jump to the con- 
clusion that the.circuit is.no good. The trou- 
ble may be in the tube and not in the receiver. 
Even though the filament will light, this doesn’t 
always ‘show that the tube is good. Take your 
receiver to a friend who is obtaining good re- 
sults and have him test your set with his tubes. 


Tips for Handling Baseboard: When you 
use a baseboard, be sure it is dry, preferably 
kiln dried. Boil it in paraffine if possible. 
Never use a shellac of the common variety. Do 
not use paint. Have the baseboard heavy 
enough to offer a real support for the panel. 
A thickness of 34 of an inch or an inch will 
suffice. 


Don’t Tinker With Electric Light Antennas: 
In using electric light antenna attachments, the 
manufacturers’ directions should be followed 
implicitly, and the device should not be experi- 


If, after you 


mented with. Otherwise dangerous short-cir- 
cuits may occur. 


‘Where to Look for Signal Strength Trouble: 
If the signal strength is less while using the 
audio frequency than it is while using the de- 
tector alone, it may be due to the “A” battery 
connections being reversed; one of the trans- 
former connections may be disconnected; or 
you may have the leads to the transformer re- 
versed. 


How NOT to Test Your “B” Battery: One 
of the most expensive stunts is to touch the 
ends of the two wires on the “B” battery, to- 
gether, when testing it to see if there is any 
‘power left in it. This short-circuits the bat- 
tery, and even if it should be in good. condi- 
tion, this form. of. test. wiil. greatly reduce its 
life. Use of the high-resistance voremetet is 
the surest, cheapest ‘and Safest: test. - 
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From a photograph made especially for POPULAR Rapio by Harris & Ewing 


THE STANDARD WAVEMETER OF THE BUREAU 
‘The author, Mr. Hall, is shown in the center, explaining the wavemeter to Dr. E. 


E. Free (at the right). 
inductor at the right. 


The indicator instruments are shown at the left and the 
Mr. O’Keefe (at the left) is adjusting the wavemeter to 


resonance. 


The Standard Wavemeters 


—OF THE BUREAU OF STANDARDS! 


Wavelength standards for all the broadcasting stations in the United 
States, as well as for other radio purposes, are set by the United States 


Bureau of Standards in Washington. 


In this article, Mr. Hall, of that 


organization, describes the instruments which the Bureau uses as its fun- 
damental standards of radio frequency. 


By E. L. HALL 


HE primary standard of radio fre- 

quency of the Bureau of Stand- 
ards consists of two standard wave- 
meters which cover the frequencies in 
general use, vig., from about 18 to 4,600 
kilocycles a second (16,650 to 65 
meters). These wavemeters are similar 
in general construction, each consisting 


-of a variable air condenser, four fixed 
‘condensers, a number of interchangeable 


inductors, and a resonance indicating 
device, all mounted in a fixed position 


upon a specially constructed movable 
table. 

The variable air andone is of about 
0.001 microfarad maximum capacity and 
is a Bureau of Standards type of con- 
denser, having its movable plates con- 
nected to a metal shield which is con- 
nected_to ground when in use. Four 
shielded mica condensers are also pro- 
vided having capacities of 0.001, 0.002, 


— 1 Published by permission of the Director of the 
Bureau of Standards of the U. S. Department of 
Commerce. 
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0.004 and 0.008 microfarad, respectively. 

For the one of: the two wavemeters: 
which serves as primary standard five 
inductors are provided. Four of these 
five inductors are of the single-layer, 
spaced-winding type, employing skeleton 
frames of laminated phenolic insulating 
material wound with high-frequency 
cable and forming coils of polygonal 
cross-section. The inductors are pro- 
vided with terminals so that they are 
interchangeable. The three smallest 
coils are’ boxed into prevent changes in 
the inductor constants from the displace- 
ment of a portion of the winding by 
handling. . i: 

The resonance indicator . consists of 
two turns. of heavy. wire fixed in posi- 
tion near’ the wavemeter inductor and 
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Krom a otograph made especially for Poputar Rapro by Harris 
HOW WAVEMETERS THEMSELVES ARE STANDARDIZED 


To check the readings of wavemeters the Bureau has devised a method of setting 
up very short standing waves on parallel wires and measuring these waves with a 
The generator for the short waves is shown at the left. 
shows the method of measuring with the tape the position of a resonance potnt pre- 
viously determined with the ammeter seen to the right of the operator’s hands. 


tapeline. 
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two indicating instruments... A thermo- 
galvanometer ..is used for coarse adjust- 
ments and a crystal detector and direct 
current milliammeter” for finer adjust- 
ments, the later instrument permitting 
of much more accurate indication of the 
resonance point than the former. 

In the wavemeters of this general de- 
sign formerly used by the Bureau the 
condenser and inductors were mounted 
separately. After tests were completed 
with a wavemeter of this type, the con- 
denser, inductor and connectors were 
put away in a case until needed again. 
There was always the chance of chang- 
ing the calibration of the condenser by 
carrying it from one place to another, 
as well as the chance that errors might 
be introduced by using different con- 
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The photograph 
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Table No. 1 


CONSTANTS OF THE INDUCTORS FOR THE 
PRIMARY STANDARD WAVEMETER 


—— INDUCTOR —— 
E F G H L 
Diameter, centimeters.......... 12.5 12.5 22.8 27.9 38.0 
Length, centimeters............ 6.6 7.1 9.4 15.4 18.2 
Number of turns.............. 8 22 39 96 320 
Spacing, centimeters........... 0.8 0.3 0.2 2 0.1 
Size of wire (high frequency 
PAC). E eauned eeeees 8x38 48x38 48x38 48x38 32x38 
Distributed capacity, micro- 7 
microfarads ............0e8 11 11 14 90 
Pure inductance, microhenries.. 9.2 56 382 2439 22880 
Equivalent resistance, ohms for 
the frequency corresponding 
to a 10° setting of the air 
condenser .........esossse. 2.4 2.2 6.2 11.3 — 
Same for 175° setting of the air 
COTIACHISED sists ccc ee we 0.4 0.7 2.0 5.1 — 
Direct current resistance, ohms 0.27 0.44 1.54 5.1 21.0 
Table No. 2 


RANGES OF VARIOUS COIL AND CONDENSER COMBINATIONS 


Coil and 
Condenser 


Combinations 10° setting 


E 4610 
F 1650 
G 700 
G and I 241 
G and II 174 
H 280 
H and I 95 
H and II 70 
i; 73 
L and I 30.3 
L and II 22.3 


Frequency 
Kilocycles per second 
175° setting 


Wavelength 
Meters (approximate) 
10° setting 175° setting 


1500 65 200 
615 180 490 
233 425 1285 
172 1240 1740 
142 1720 2110 
93 1070 3220 
68 3120 4380 
57 4300 5280 
29.5 4100 10160 
22.0 9900 13600 
18.3 13400 16400 


necting wires or by accidental bending 
of the wires. 

Much of this chance of error was 
overcome by mounting permanently a 
standard variable air condenser and 
cénnecting leads for the coil terminals 
upon a table equipped with rubber-tired 
wheels. 

|The resonance indicator for the wave- 

eter built on this principle was a com- 
bination of a single turn of wire and 
al Weston “thermogalvanometer” Model 
425, the latter consisting of a thermo- 
element and a direct-current indicating 
instrument. The single turn of wire was 
mounted with its plane parallel to the 
turns on the wavemeter inductor but was 
not fixed in position. It could be moved 
along a line perpendicular to the axis of 
the wavemeter coil. The indicating in- 


strument and the turn of wire were con- 
nected to the grounded terminal of the 
wavemeter. This wavemeter covered a 
range of from 30 to 4,600 kilocycles 
(10,000 to 65 meters) using a condenser 
of about 0.001 microfarad capacity and 
six fixed inductors. 

Among the improvements in a wave- 
meter of this type was the addition of 
the four mica condensers which could be 
connected in parallel with the variable 
air condenser in order to extend the 
range of the wavemeter. A micrometer 


adjustment for the movable plates of 


the variable air condenser was added 
also.* 
The wavemeter now in use is a still 


* This wavemeter has been described in detail by 
Mr. R. T. Cox, “Standard Radio Wavemeter, Bureau 
of Standards Type R7OR.” Jour. Optical Soc. of 
Amer. Vol. 6, No. 2, page 162 (March, 1922). 
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further improvement on this type. The 
connections to the inductor are made of 
3-millimeter brass rod forming a rect- 
angle 25 by 29 centimeters. Four rods 
support the connections to the inductor. 
The two on the insulated side of the 
condenser are of Pyrex glass. Of those 
on the grounded side of the condenser, 
the support nearer the condenser is of 
brass and ‘connection to the ground is 
made through its lower extremity. The 
support nearer the inductor is of lam- 
inated phenolic insulating material. 

The resonance indicator may be con- 
nected either to a model 425 Weston 
thermogalvanometer or to a crystal 
rectifier and direct-current milliammeter. 
The latter combination is much more 
sensitive than the former and permits 
much looser coupling between the radio- 
frequency generating set and wavemeter. 
The instrument shown in the photograph 
has a full-scale range of 2 milliamperes, 
but when in use the current is usually 
kept between 0.4 and 0.8 milliampere. 
which permits extremely loose coupling 
between the generator and the wave- 
meter. 

The resonance indicator circuit is not 
grounded or connected to the wavemeter 
circuit in any way. A greater deflec- 
tion may be obtained by grounding that 
circuit at certain ranges of frequency, 
but this is noticed particularly with the 
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ystal rectifier and milliammeter which 
is more sensitive than the other instru- 
ment. The increase in deflection is 
caused by the apparent increase in 
coupling with the generator resulting 
from connecting to the ground connec- 
tion. This is noticed particularly with 
the smaller inductors, where there is 
likely to be a change in the calibration 
because of the proximity of the two 
turns of wire which are-:at ground po- 
tential, to th® wavemeter inductor. 

This method of resonance indication 
permits of looser coupling than may be 
obtained with the indicator directly in 
the wavemeter circuit, except perhaps 
for the very high frequencies. When a 
crystal detector and a sensitive wall- 
galvanometer are used, the wavemeter 
may be from ten to twenty feet from 
the generator,. but such a combination is 
not portable although very accurate re- 
sults may be obtained in this way. 
\Vhen an indicating device of 4 or 5 
ohms resistance is placed in the wave- 
meter circuit the equivalent resistance of 
the circuit is considerably increased and 
closer coupling is necessary. 

Another feature of this wavemeter of 
some interest is the fact that the table 
is made with two tops separated by 
pads of sponge rubber about 114 inches 
thick. With this device and with the 
tour-inch rubber-tired wheels, the air 


Zo 140 


aaa 
160 


THESE CURVES INDICATE THE ACCURACY OF THE WAVEMETER 


The percentage error encountered with three condenser combinations is shown by 


the th ree Curves. 


Note that the maximum error, at the worst portion of the highest 
curve, is only a little over two-tenths of a percent; 


an error which is altogether 


negligible in practical work, 
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ETHE” Soe IMPORTANT PARTS OF THE WAVEMETER 


“+1 Atithe left is the cased variable condenser; at the right-is one “of the. inductors, and: 


ee: in the center is the indicating instrument with ‘its loop. 
Eee by its rigid: eme: of Reade ee indteriat, 
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condenser is $ kept “quite: ie from a 
ring when’ it is’ moved: around’ the Tab- 
oratory. This’ precaution iS ‘important 


"if ‘the’ calibration is’ to be reliable. 


The wavemeter is used with a ground 


wire attached to the shiélded side of the 
. This reduces ` the error . 
` in noting the resonance point which is 
likely to be caused | by capacity, effects _ 


air condenser.” 


between the wavemeter circuit . and the 
body of the operator, When making 


measurements of frequency. the wave- . 


meter is coupled-to the radio-frequency 
generating. set as loosely as possible. 
The distance between the generating set 
and the wavemeter will vary from a 
few inches at high frequencies to several 
feet on lower radio frequencies. The 
operator always stands œn the grounded 
side of the wavemeter, wel! away from 
the inductor. 


‘Note how. the inductor. 1S 4 


a a 


circuit. 
For may values such © as are in 
general use at this time the precision 


varies‘ from 0.2 percent for low con- 


denser settings to about 0.02 percent 
with fixed condensers of about 0.002 
microfarad capacity. In the majority 
of work with the wavemeter these values 


. will vary between 0.1 percent and 0.03 


percent. The precision of measure- 
ment may be increased by using more 
sensitive resonance indicators. 
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How to Select Your Radio Apparatus 


: Do you know how to test your parts before you buy them? 


Do 


you know what common defects to look for, or where to find them? 
E ou will png helpful answers to such questions in a forthcoming 


Lt 


number of PopuLaR RADIO. 


The constatits of the inductor coils and 
the. frequency. ranges attainable. are given 
: in the accompanying. table. ` P 
“cision : of setting the’ wavemeter . ‘to a. 
aa given. frequency - is dependent on the - 
‘sharpness of the resonance point as de- 
noted: by the resonance indicating instru- 
ment, which in turn will vary with’ the 
; amount of ‘capacity, In. the wavemeter 


-The ` ` pre- 
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` RADIO GIVES THEM 40 MINUTES OF FREEDOM EVERY MONTH 
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This is the jazz-orchestra section of the full brass band that is made up entirely of 
convicts—ranging from mere embesslers to murderers—who are confined in the 
penitentiary. They broadcast a 20-minute concert fortnightly from station WOS.- 


The Strangest Band that Broadcasts 
By S. R. WINTERS 5 


JF John Bunyan had been confined in 

the State Prison of Missouri in the 
Twentieth Century, instead of being 
thrown into a dungeon in England in 
the Seventeenth Century, he could not 
have pictured the “Slough of Despond.” 
Instead, he might have told of the in- 
fluence of radio upon lives whose ill- 
advised acts had brought them within 
prison walls. This analogy is peculiarly 
applicable to the Missouri State Prison, 
where the radio broadcasting station of- 
fers at once a temporary release to con- 
victs and the privilege of making known 
their musical talents to an invisible audi- 
ence of unnumbered thousands. 

If you are ever in Jefferson City, Mis- 
souri, and should observe a motor truck 


conveying a large group of prisoners 
along the streets, do not mistake the: 


significance of the scene. Offhand, you 


AJ 


are likely to conclude that these convicts 
are being transferred to other places or 
quarters to complete their tenure of 
prison service. The mistake is a natural 


one, since the procedure has been re- 


versed. A few moments before, the big 
iron gates at the state prison had swung 


“open and then closed, to permit of the 


departure of thirty inmates of the prison, 
with the state capitol, strange to say, 
as their destination. 

The distance between the state prison 
and the radio broadcasting station, 
WOS, is onlv seven blocks. The occu- 
pants of this motor truck comprise the 
Missouri State Prison Band or Missouri 
State Prison Orchestra. In both in- 
stances the members are convicts serv- 
ing sentences ranging from two years 
to life terms. They are musicians, and 
although their liberties are restricted for 
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having committed. crimes, their latent 


talents have been permitted free expres- `, 
sion. The privilege of broadcasting 


music fortnightly from a radio station 


operated by the Missouri State Market-’ 


ing Bureau is in furtherance of the hu- 
manitarian policy of a state to redeem 
to lives of usefulness persons who have 
committed ill-advised acts. 

A complete transformation of scenery 
and environment is that of a prison and 


‘the studio of a radio broadcasting sta- 


tion. The former is a denial of all that 
mankind craves; the studio of a radio 


. broadcasting station, on the other hand, 


is an outlet to all civilization—a universal 
medium of contact with the mansion and 


hovel. Among the cards and letters, 


telegrams and long-distance telephone 
messages that pour in, complimentary of 
the fortnightly programs of the Mis- 


souri State Prison Band, are such ex- 
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Photonews 


pressions: “Take the band out of jail— 


they ought to be in heaven,” and, “If I 
were governor Of the ‘state-I would open 


the: gates of the prison to them tonight 


after their. wonderfil and inspiring con- 
cert.” 

Oddly enough, the radio broadcasting 
station WOS is located in the dome of 
the state capitol. Except for the pres- 
ence of one or two guards, who accom- 


' pany the prisoners from the. penitentiary 


to the broadcasting station, the musi- 
cians, convicted of crimes ranging from 
embezzlement to murder, are temporarily 
divested of the shackles which. _ curbed 
their liberties a few moments before and 
are permitted to smoke cigarettes and 
cigars, gifts of a gracious invisible audi- 
ence. And for a few brief minutes they 


‘are no longer prisoners, but artists who 
perform before a vast and appreciative 
audience. 


HOW TO USE THE WALLS OF YOUR HOUSE AS A LOUDSPEAKER 


By means of a simple metal bracket, a striking loudspeaker can be made of a single 
headphone. The bracket serves to hold the telephone in position facing the corner, 
at the intersection of the two sides of the room. The two walls, which form a right 
angle, act as sounding boards and throw out the sound clearly and with good volume. 
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SPEED OF 186.000 MILES 
SECOND 
RADIOWAVES 300.000.000 Meters Cn FECU 
O00 CYCLES -ONE KILOCYCLE--—-— —— 
/ 
WAVE | ONE CYCLE 
LENGTH 


Figure 1: A simple chart that shows the relation between wavelength and fre- 
quency. The distance from crest to crest ts the wavelength; this corresponds to one 
cycle, or a complete reversal of the alternating current that produces the wave. 


A MEASUREMENT CHART 


FOR CONVERTING WAVELENGTHS INTO KILOCYCLES 


ARTICLE NO. 9 


The previous articles contain charts For Determining the Constants of 
Radio Circuits and Calculating Capacities of Condensers in Series, in 
February, 1923; For Determining the Dimensions of Your Coil, in March, 
1923; For Determining the Capacity of a Condenser, in May, 1923; For 
Determining the Capacity of Your Antenna, in July, 1923, and For Deter- 
mining the Constants of a Loop Antenna in August, 1923: For Deter- 
mining the Maximum Capacity of a Variable Condenser, in April, 1924; 
For Designing a Rheostat, m May, 1924. 


By RAOUL J. HOFFMAN, A.M.E. 


Te speed of any ether waves is 
approximately 186,000 miles a sec- 
ond or 300,000,000 meters. 

The length from the crest of one 
wave to the next one (see Figure 1), 
completing one cycle, is called the 
wavelength. 

The number of waves passing a 
fixed point in a second is the fre- 
quency of the electric oscillations. 

If we take a wavelength of 600 
meters, to find the frequency per sec- 
ond we divide 300,000,000 by the 
wavelength, which in this case is 600. 
This will give us 500,000 cycles. The 
amount runs inte a high number and, 


therefore, we can substitute for 1,000 
cycles, one kilocycle (as kilo means 
always thousand in the metric system), 
giving us 500 kilocycles. 

It therefore follows that the multi- 
plication of the wavelength and the 
number of kilocycles must give us the 
figure 300,000. 

To facilitate the calculation of wave- 
length and frequency the accompany- 
ing chart has been prepared. 

Simply read the wavelength and cor- 
responding frequency from the same 
horizontal line crossing the two verti- 
cal lines at the desired frequency or 
wavelength vou wish to convert. 
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A MEASUREMENT CHART 181 
FREQUENCY 
IN 
KILOCYCLES | 
WAVELENGTH WAVELENGTH 
~IN- N 
METERS METERS 
10 0 3000 300 tooo 
2000 200 
200 2000 
300 ioon loo —— 3000 
goo 90 
Boo BO 
400 — 4000 
700 70 
soo 500 50 -s000 
s500 soo So s000 
700 — 3 7000 
40o 40 
soo sooo 
goo - g000 
1oo00 300 30 0.000 


NOTE: DNE KILOCYCLE EQUALS 
ONE THOUSAND CYCLES 


HOW TO. USE THE CHART 


On the outer edges of the two upright lines are given the wavelengths in meters, 

with their corresponding frequencies denoted opposite them between the two sets of 

upright lines. Thus, for a wavelength of 300 meters, the corresponding frequency 

is 1,000 kilocycles a second, and for a wavelength of 3,000 meters, the corresponding 
frequency is 100 kilocycles a second. 
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CONDUCTED BY LAURENCE M. COCKADAY 


IN justice to our regular subscribers a nominal fee of fifty cents per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers inquiries should be limited to one question or one subject. 


Crystal Detector with One Stage 
of Tuned Radio-frequency 


QUESTION: Please give me a hook- 
up for using the following apparatus: 

Two Amrad variometers ; 

one Sexton variable condenser, .0005 

mfd. ; | 

one crystal detector and stand; 

one C-299 vacuum tube and socket; 

one pair of Holtzer-Cabot telephones. 

I would like to use one stage of 
radio-frequency amplification with the 
crystal detector. As I haven’t the neces- 
sary funds to buy expensive transform- 
ers, please give me something simple. 

ARTHUR SEARS 


bia 


A” B°674V 


ANSWER: You will find a simple circuit 
drawn for you in Figure 1. You will need 
only two more instruments, a filament rheostat 
of 30 ohms resistance, and a fixed condenser, 
of the mica dielectric type, of .00025 mfd. ca- 
pacity. 


Value of By-pass Condensers 
QuEsTION: What is the usual value 
of the condenser used across the pri- 
mary terminals of the first transformer 
in an atidio-frequency amplifier? 
SAMUEL BROWN 


Answer: The capacity should be .0005 mfd. 
for ordinary detector circuits. However, far 
the ultra-audion circuit some capacity lower 
than this may be more advantageous. For 
this type of circuit a variable condenser would 
be advisable. (One of the small semi-variable 


‘mica condensers. ) 


Ficure 1: One stage of tuned-radio-frequency amplification and a crystal 
VG detector, employing variometers for tuning. 
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WHAT READERS ASK 183 
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2 YC Figure 2: Simple regenerative circuit for receiving the 100-meter | 
4 R broadcasting. 
100-Meter-wave Regenerative 200 tube. The three coils L1, L2, and L3 


Receiver 


QvuEsTIon: I am very much inter- 
ested in receiving the low-wavelength 
broadcasting from KDKA and WGY. 
I live about half-way between these 
two stations and would like to be 
able to make a set that would receive 
these two stations. Will you print a 
circuit diagram for a one-tube regenera- 
tive set for covering the proper low- 
wavelength range. If so, I will build it 
and, if necessary, add an audio-fre- 
quency amplifier to it for loudspeaker 
reception. I want only the one-tube 
circuit to start with, however. 

James FINCH 

Answer: The circuit you require is shown 
in Figure 2. The proper instruments with 
their constants are indicated in the following 
list of parts: 

Ll, L2 and L3—honeycomb or duolateral, 

coils, size L-25; 

VC1—variable condenser, .00025 mfd.; 

VC2—variable condenser, .0005 mfd. with 

vernier ; 

GC—mica fixed condenser, .00025 mfd.; 

C—mica fixed condenser, try sizes from 

.0001 mfd. to .0005 mfd.; 

R—filament rheostat, 6 ohms; 

GL—grid-leak, variable ; 

TEL—telephones. 

The tube may be either a C-300 or a UV- 


should be mounted, in the order given, in a 
three-coil honeycomb mounting. 

Tuning is done with the two condensers, 
VC1 and VC2, and the coupling is varied by 
swinging the coil L1 nearer to, or farther away 
from, the coil 12. 

Regeneration is controlled by swinging the 
coil L3 nearer to, or farther away from, the 
coil L2. The coil L2 is stationary. 


Crystal or Vacuum-tube De- 
tectors for Reflex Sets? 


QuEsTION: Which is the best de- 
tector to use with a reflex set? Would 
a crystal be better or would the vacuum 
tube be better? In one publication I 
read that the crystal is best for reflex, 
and then in another publication that the 
vacuum tube is superior. 

Joun V. HALLER 


ANSWER: From the standpoint of tube econ- 
omy, the crystal detector is best. It saves the 
price of a tube, a socket, and a rheostat, as well 
as saving current from the storage battery, and 
it gives good clear reception. 

From the standpoint of highest sensitivity 
and consistent operation, the vacuum tube is 
superior. 

So, you see, the information you received 
may have been correct, although it was not 
complete enough. 

Both the crystal and the vacuum-tube detec- 
tor have their place in the reflex set, but each 
is better from some specific standpoint. 
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Combining the Four-circuit and 
the Superdyne Receivers 


QvuEsTION: I have built and am using 
both the single-tube four-circuit receiver 
and the superdyne receiver with two 
stages of audio-frequency amplification. 

I like the superdyne receiver ` but it 
cannot compare with the simple tuning 
that I get with the four-circuit receiver. 

One ot my friends said that they 
could be combined. He said that he saw 
a circuit in one of the newspapers but 
could not remember which one it was. 

Can you tell me which paper it was 
in, or possibly give me the circuit or a 
circuit for combining both? I would 
appreciate it. 

Donard RICE 

ANSWER: The circuit referred to is prob- 
ably the one that appeared in the radio section 
of the Herald-Tribune for May 11th. How- 
ever, we have drawn it for you and you will 
find it in Figure 3. 

‘The parts you will require are the following: 

Li—primary coupling coil; 

L2 and L3—stabilizer coils; 

L4 and L5—superdyne coupler ; 

RFT—radio-frequency transformer: 

AFT1 and AFT2—audio-frequency trans- 

formers; 


VCl1—variable condenser, .0005 mfd.: 
VC2—variable condenser, .0005 mfd.; 
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VC3—variable condenser, .0005 mfd.: 

- GC—grid condenser (mica), .00025 mfd. ; 

C—mica fixed condenser, .0005 mfd. ; 

R1, R3 and R4—filament rheostats, 20 ohms ; 

R2—filament rheostat, 6 ohms; 

J—single-circuit jack. 

Coils L1, L2 and L3 are wound on a 3%- 
inch composition tube. Coil L2 consists of 17 
turns of No. 18 DSC wire wound on the end 
of the tube. Coil Li consists of 2 turns of 


.the same kind of wire wound alongside the 


first coil, and coil L3 consists of 17 turns of 
the same kind of wire wound alongside of the 
second coil. 

Coils L4 and LS are the two windings of the 
regular superdyne coupler. 

The radio-frequency transformer RFT may 
be made by winding 55 turns of No. 22 DSC 
wire on a 3-inch composition tube. This is 
the secondary coil of the transformer. Then 
wind 10 turns cf the same kind of wire, cen- 
trally on the same tube over the first winding. 
This forms the primary coil. 

Use either C-30l-a tubes, Deforest DV-3 
tubes, or UV-20l-a tubes for the first, third 
and fourth tubes in the set. The second tube 
in the set is the detector and this should be 
either a C-300 or a UV-200 tube. 


Tubing for Winding Forms 
for Coils 


QUESTION: What kind of composition 
tubing do you recommend for winding 
coils on? 

H. N. 


Answer: Hard-rubber tubing. 


aE o ET RS SS a a e <A ad 


WHAT READERS ASK fags 


Figure 3: Circuit for the superdyne embodying the four-circuit tuning principle. 
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Noise in an Audio-frequency 
Amplifier 


QuEsTIon: How can I eliminate the 
crackling and sizzling noise that takes 
place when I use the loudspeaker in 
the second stage of my audio-frequency 
amplifier? It is eliminated when I put 
my fingers across the second trans- 
former. 

Netson W. ARBUCKLE 


ANSWER: You can reduce this noise in either 
of two ways, both of which we recommend 
that you try. 

Try connecting a Bradleyohm No. 25 across 
the secondary of the second audio-frequency 
transformer. By varying the resistance by 
means of turning the knob you will eliminate 
a lot of noise, and also, this will function as 
a volume control. 

Another thing to try would be to connect a 
small variable condenser across the secondary 
of the same transformer. The proper values 
to use will lie between .0001 mfd. and .0005 
mfd. Use a small mica fixed condenser which 
is equipped with special clips for fastening di- 
rectly on the transformer terminals. Use the 
smallest condenser that you find will eliminate 
the noise. Too large a condenser connected 
here will tend to eliminate too many of the 
overtones in the received signals and may blur 
music or speech. However, a simple test will 
tell you just what capacity will be the best. 

Different makes of condensers need differ- 
ent values and that is the reason that we can- 
not tell you the exact capacity to use. The 
values will, however, lie between those given 
above. os ae AS 
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What Length Should the 
Antenna Be? 


Question: I have a four-circuit 
set that was built for me by a friend. 
He told me that it would be advisable 
for me to put up a 100-foot wire for 
best results. Does this mean that I 
should use 100 feet of wire, or does it 
mean that I should use a 100-foot wire 
on the roof? If I use only 100 feet 
of wire, in all, I would only have about 
25 feet of wire up on the roof. 

Please give me the right information 
on this. 

ALAN SEXTON 


ANSWER: Use a wire of about 100 to 150 
feet in length, exclusive of the lead-in. 


Voltage of “B” Battery for 
Hard Detector Tubes 


QueEsTIon: What is the proper voltage 
to use on hard tubes when they are 


used with a radio-frequency amplifier? 
Hy E, 


Answer: Between 45 volts and 90 volts, ac. 
cording to the particular type of tube used 
This had best be determined by experiment. 
Try varying the taps on your “B” battery with- 
in the limits given above and you will easily 
find the best by comparing the tone and 
volume. | 
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Ficure 4: A loop set that 
contains three stages of 
transformer-coupled radio- 


An Efficient Loop Receiver 


QueEstTION: Will you kindly give me 
the hook-up of an efficient loop set 
that contains only one tuning control 
and uses a crystal detector? I do not 
want to use more than five tubes and 
I do not want to use the reflex prin- 
ciple. 

Dr. S. D. THomas 


ANSWER: A circuit that will fill your re- 
quirements is given in Figure 4. The parts 
that you will need to complete the set are the 
following : 

VC—variable condenser, .0005 mfd.; 

RFT1, RFT2, and RFT3—radio-frequency 

transformers; 

AFT1 and AFT2—audio-frequency trans- 

formers; 

RI, RZ. R3, R4, and R5—filament rheostats, 

ohms; 

P1 and P2—potentiometers, 400 ohms; 

J1—double-circuit jack; 

J2—single-circuit jack; 

DET—crystal detector (fixed) ; 

“A,” “B,” and “C” batteries; 

loop antenna; 

sockets. ` 

The tubes should be either Deforest DV-3 
tubes or UV-20l-a tubes or C-30l-a tubes, 
These will require, of course, a six-volt stor- 
age battery for best operation. 

All tuning is accomplished with the variable 
condenser VC. The loop will help to eliminate 
directional static and interference. The poten- 
tiometers control regeneration in the radio- 
frequency circuits. 


What Kind of Wire Is Best? 


Question: What kind of wire do you 
advise using to wind the coils of the 
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frequency, a crystal detec- - + 
tor and two stages of audio- 
frequency amplification. lalafa|a 
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four-circuit tuner? Shall I use No. 
18 SCC, or No. 18 DSC? 
T. R. SMITH 


ANSWER: Use the No. 18 DSC (double- 
silk-covered) copper wire for all of the coils 
and the results will be excellent. 


Single-circuit vs. Craig 
Neutrodyne 


QuesTION: I have a single-tube, 
single-circuit set and had intended add- 
ing two more bulbs to it as audio-fre- 
quency amplifiers. But when I read 
Mr. Craig’s article in PopuLar RADIO 
on the simplified neutrodyne I thought 
it might be advantageous to both my 
neighbors and myself, to make the 
Craig set. However, I thought I would 
write you and find out what you 
thought about the two propositions. 

H. R. WHITE 

ANSWER: You will find the Craig set will 
give you much better results than the other 
set, as well as eliminating any possibility of 
radiation. Also read Mr. Craig’s article in this 
issue on an inexpensive reflex employing the 
principle of neutralization, Either of these two 


sets would be much better all around than the 
single-circuit receiver. 


Induction from Telephone Lines 


QvuEsTION: For the past year the 
writer has been listening to various 
telephone conversations by means of a 
radio receiving set; conversations be- 
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tween people in this city on the ordi- 
nary line telephone. But tonight was 
the climax! 

We were listening to WCX on a re- 
ceiver and a loudspeaker when a loud 
dialogue broke in on the concert and 
assumed such a volume that the con- 
cert was almost drowned out. It was 
evidently a long-distance call between 
Pontiac and Birmingham. Then, for 
ten minutes we listened to the operators 
at the exchange receiving calls and then 
it stopped. | 

A few minutes later, as the band at 
WCX stopped playing, for a short in- 
termission, we heard two women talk- 
ing. One said, “I hear music at your 
house.” The other replied, “I heard 
it also but it isn’t over here,” A few 
minutes later they hung up the re- 
ceivers and we could distinctly hear the 
click. 

From their conversation, they evi- 
dently heard the band concert that was 
coming in over my set. How could 
that occur? 

Our antenna or ground is not very 
near the telephones and we cannot un- 
derstand how it can happen. 

H. R. Groce 

ANswER: This is a plain case of induction. 
The telephone wires produce an electromagnetic 
field around them, which varies in intensity 


just as the voice currents travelling over the 
wires vary. 
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Your antenna is within range of these fields 
and a feeble current is either induced in them 
or directly into the input of the audio-fre- 
quency amplifier. Possibly, your own telephone 


extension helps to link the amplifier of your 


set with the other lines. 

Such an occurrence happens quite often and 
others like yourself write in for explanations. 
We receive many such letters on this partic- 
ular subject. 

The cause is ordinary electromagnetic in- 
duction, the same thing that causes the trans- 
fer of energy between the primary. and the 
secondary coils in your receiver. 


Resistance or Transformer- 
coupled Amplification? 


Question: What would you advise, 
resistance coupling for an audio-fre- 
quency amplifier, or transformer coup- 
ling? I care nothing for expense. I 
want to get the best quality of reproduc- 
tion no matter what the cost. I do not 
need excessive volume; just enough to 
fill a good-sized room from a loud- 
speaker. Will you kindly advise me 
which form of amplifier to incorporate 
in my set and how many stages will be 
necessary ? 

ANTON SCHLECK 


ANSWER: For your purpose, we advise the 
use of a resistance-coupled amplifier of not less 
than three stages and not more than four 
stages. This will give you volume enough and 
will give you exact amplification at all fre- 
quencies and perfect reproduction provided 
that the detector circuit does not distort and, 
likewise, that the loudspeaker does not distort. 
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Is the “Diabolic Ray’ 
with Ultra-violet Light? 


Tue remarkable experiments of Mr: H. 
Grindell-Matthews which he describes on page 
148 of this’ issue of PopuLtar’ Rapio, have at- 
tracted, following newspaper accounts of some 
of them, ‘thet widest -possible attention among 
scientists as well as among military and naval 
experts. Tests have been witnessed’ by dis- 
tinguished ‘men of science, including a special 
representativé of PopuLAR Rapto.. The power- 
carrying-ray—nicknamed by newspaperdom the 


“diabolical-ray”—is apparently a reality; to the’ 


extent, at: Yéast, of what!’ ‘Mr. Grindell- Mat- 
thews ‘claims: for it. 


The next question, atid’ the: onë of or 


interest to the _scientists, is how. is the ray 
produced? 

The obvious guess, and-the one “which many 
scientific writers on the ray have made, is that 
the secret lies*.in~ some’ special use of ultra- 
violet light. This variety of light, you remem- 
ber, consists of waves shorter than the waves 
of visible light.: 
trum, these rays lie beyond,the blue or violet 
end of the ‘colors ; hence their name of ultra- 
violet. Many ‘scientists have studied -theśe 
ultra-violet ‘rays ‘and - many: curious- -properties 
of them have been discovered. 

Among these properties is one that“ stands 
out in connection with the Matthews“ ray.. „It 
is the power.of the ultra- violet waves. to. ‘make 
gases like air conductors of. electricity. - The 
ultra-violet light’ “ionizes” the ‘air: This means 
that it knocks electrons off atoms, leaving the 
atoms with charges of, positive electricity. The 
use of this- Same process in the sodion ‘tube 
has already been- described ‘in: this Department. * 

In the.air, what. ultra-violet light does is to 
. remove one electron each from.a number of 
‘the atoms of oxygen ‘and of, nitrogen. This 
produces a number of positively charged “ions” 
of oxygen and nitrogen. Like any other 
charged particles, these ions serve to carry elec- 
tric currents and to make the air more or less 


* Poputar RADIO for March, 1924, pages 302-304. 
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cprducting, for a. The same process 
of ionization is supposed to take.place in the 
Heaviside Layer and to be responsible for the 
conducting properties of this part-of the upper 
atmosphere. 

‘Now, if- this be true, it is obvious that a 
beam of ultra-violet light would do to the air 
just what Mr. Grindell-Matthews says that his 
“carrier beam” does; it would make the air 
conducting ‘for electricity. - When asked the 
direct question whether this was or: was not 
the explanation of his experiments, Mr. Grin- 
dell-Matthews stated that it was not. 

It remains, nevertheless, the opinion of many 
scientists—an opinion which the editor of this 
department. confesses -that he , shares—that 
some use of ultra-violet light or of similar ra- 
diations* underlies’ the secret- of ‘the ray. It 
may be, of course, much more complicated 
than a simple beam of ultra-violet waves. It 
may include other kinds of radiations. But the 
correspondence : between the properties claimed 
for the “carrier. beam”. and the. properties 
which a beam ‘of ultra-violet light in air is 
known to possess, is too close a CO Done Suce 
to be entirely accidental. - n 

There have been announced, by the way, sev- 

eral other methods of producing a power- 
carrying ray;-notably. one by Dr.’ T. F. Wall 
of Shefheld, England. Present reports of this 
newer ray. are fragmentary but indicate that 
it is Somewhat similar to the ray of Mr. Grin- 
dell-Matthews. Doubtless it, too, 1s produced 
by some. agent, -ultra-violet light or something 
else, that is capable of creating a conducting 
path through the air. 
+ Whether or not'the claims of Mr. -Grindell- 
Matthews and of Professor Wall -prove to be 
fully .justified, it. is. probable, scientists agree, 
that a beam of ultra-violet light in air might 
be made to serve as a.path for alternating cur- 
rents. The chief.difficulty is. the production of 
the ultra-violet beam. 

This fact gives a considerably increased 
importance to the recent success of the Gen- 
eral Electric Company in producing large 
masses of transparent fused quartz. At a dem- 
onstration held recently before a number of 
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‘scientists and others at the Lynn, Massachu- light, which glass doesinot. Foward the ultra- 
setts, works of the company, which.demon- -violet rays a glass’ lens’ is-almiost as opaque as. 
stration has been reported widely in the news- -though it were made-of solid’ lead. -A quartz“. 
‘papers, Mr. -Edward R. Berry. discussed- the. - lens, on: the -other hand, is clear and trans- : . 
processes and machinery developed under his - parent. ¢.. * ‘Aoi Bice were a o 
- direction for the production of. this material. But quartz lenses of “large size haye- not 
Quartz is a mineral. Chemically it is silica; . been obtainable. -Most of the quartz: that oc- 
the dioxide of silicon, It is very common’in ‘curs’ in-nature is impure and opaque.’ Fused 
“nature, making up the larger part of most quartz made in the laboratory has been even 
- sandstones. It has been much used, also, in . more opaque, at: least when prepared in blocks ~~ 
“scientific work, where many of its curious of any considerable size. -This is where the 
properties are valuable for this or that pur- © new’ process of Mr. Berry. comes. in.-- He can 
` pose. Small lenses.of quartz have been used make fused, transparent, quartz blocks of ‘ariy 
«in microscopes and other instruments, and : reasonable. size. “Large quartz lenses ‘are 
‘prisms of the same material have been used in available at last. fest ae 
spectroscopic investigations. as You see the possible importance of-this for 
»1 One reason why these:lenses and prisms are: ` the work with power-carrying rays. like that 
valuable is that they transmit ultra-violet of Mr. Grindell-Matthews. If these rays ac- 
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THIS LENS WILL TRANSMIT BEAMS OF ULTRA-VIOLET LIGHT 


Mr. E. W. Berry, inventor of the method of making fused quartz, is holding a disk 

of this material that is suitable for lens making—a disk -much larger than ever made 

‘before out of quartz. Quartz will transmit the ultra-violet rays that are absorbed 
ae by ordinary glass. 
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tually do employ ultra-violet light, or any 
modification of it, one of the chief difficulties 
of the experimenters must have been the pro- 
duction of large lenses capable of transmitting 
the rays and of focussing them into powerful 
beams. Glass lenses are probably useless. 

The new quartz lenses may turn the trick. 
They may make it possible to produce beams 
of ultra-violet rays much more powerful than 
those used by anyone up to the present. 

But, all this, we must not forget, is specula- 
tion. We are not yet sure that the power- 
carrying ray is as effective as is claimed. We 
are not sure that ultra-violet light is really the 
secret of the ray. These things, doubtless, will 
be disclosed in due course. And in the mean- 
time, the American invention of a furnace for 
fusing quartz may prove to be quite as impor- 
tant in the use of the “diabolical ray” as is the 
invention of the ray itself. 


An Oscillator That Will Hold a 
Constant Frequency 


THE increasing use of radio apparatus and 
especially of the vacuum-tube oscillator in all 
manner of laboratory experiments has created 
an urgent need for an experimental oscillator 
circuit that permits variation of the frequency 
when desired but which, when once adjusted 
for a desired frequency, will maintain that 
frequency unvaried. Too many of the usual 
oscillator circuits are undependable in that the 
frequency of the delivered current may vary, 
as a result of small accidental changes in the 
potential of the grid or plate or in other char- 
acteristics of the circuits. 

A new oscillator circuit which is said to be 
free from this variability has been suggested 
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by Mr. Ross Gunn of Yale University.* The 
hook-up is given in the accompanying diagram. 

The circuit can be arranged for any fre- 
quency (within the usual ranges) by altering 
the constants of the tuned impedances. In 
place of these impedances, coupling may be ac-. 
complished by tuned, iron-free transformers or 
by specially designed filter sections. In an os- 
cillator built for the very low frequency of 
1,000 cycles and which Mr. Gunn describes, the 
inductances in the two impedances were similar 
and equaled approximately 230 millihenries 
each. The shunted condensers were .10 micro- 
farad with a variable portion permitting in- 
crease to .12 microfarad. With this oscillator 
the change in frequency was less than .1 per- 
cent for a plate-voltage change of 50 percent 
or a filament-current change of 43 percent. 

Mr. Gunn advises that when more than 10 
percent of the rated capacity of the tubes is to 
be used the output should be connected to an 
amplifier and the load carried by it. 


Gold, Silver and Platinum 
in Radio 


GoLD-PLATED bus-wire, sterling silver contact 
points and solid platinum catwhiskers are 
among the latest radio novelties. To many 
radio constructors these things seem merely 
extravagances. Other engineers claim that 
real and important benefits are obtained from 
the use of these precious metals. There is talk 
of ‘the greater electrical conductivity of silver 
and of the improved electron emission from 
platinum. 


*“A Source of Constant Frequency Oscillations,” 
by Ross Gunn. Journal of the Optical Society of 
America (Menasha, Wisc.), vol. 8, pages 545-547 
(April, 1924). 
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AN EXPERIMENTAL CONSTANT-FREQUENCY OSCILLATOR 
This oscillator will deliver a constant frequency which is relatively unaffected by 


variations in the plate potential or the filament tempcrature. 


The mutual coupling 


of the grid and plate circuits provides a hook-up in which the two oscillating circuits 
stabilise each other. 
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From a photograph made especially for PopuLAR Rapio by Brown Bros. 


HOW THE SURFACE FILMS ON METALS ARE STUDIED 
This apparatus, devised by the Bausch & Lomb Optical Company, permits the micro- 


scopic observation of a strongly illuminated metal surface. 


It is possible actually 


to see the corrosion films that form on metals and that may affect the use of gold 


and silver in radio. 


When desired the camera can be substituted for the eye and a 


photograph made of the metal surface. 


The truth of the matter is that these three 
metals, gold, platinum and silver, derive what- 
ever value they possess for radio use entirely 
from the ways in. which they are affected by 
the air. It is the surface corrosion film that 
forms (or does not form) on them that makes 
them of interest to the radio constructor. 

When copper wire, as, for example, the wire 
wound on a coil, is exposed to the air there 
forms slowly .on its surface a very thin, sur- 
face layer of copper sulphide. This layer will 
form even underneath the wrapping of a silk- 
covered wire, for the silk threads are perme- 
able to the air, and the gases that produce the 
copper sulphide get through them. So far as 
concerns the direct-current resistance of the 
copper wire this does not matter. The de- 
crease in effective diameter of the wire due 
to the sulphide film is altogether negligible. 

But for radio-frequency currents this may 
not be true. Such currents travel mainly near 
the surface of the conductor. This is what is 
called the “skin.effect.” Accordingly a poorly- 
conducting layer of copper sulphide on the sur- 
face of a wire may alter considerably the re- 
sistance of the wire for radio-frequency cur- 
rents. It is not possible to say that it does 
alter the resistance, for no one has ever worked 
out the matter experimentally. 

Now, when silver. wire is exposed to the air 


it forms a coating of silver sulphide in very . 
But this- 


much the same way as copper does. 
silver coating, unlike the copper coating, is a 
good conductor of electricity ; almost as good 


b 


as is the metallic silver itself. Accordingly, a 
silver-wire coil may be better for radio than a 
copper coil is. Again, we cannot say that it is 
better. Precise experiments have never been 
made. 

Now for the catwhiskers. We are informed 
by several experimenters, notably by Dr. John 
B. Buehler of Los Angeles, that actual experi- 
ments show a substantial advantage in the use 
of a catwhisker made of gold or platinum wire 
over one made of copper or brass or bronze 
wire. This, too, may be an effect of surface 
films. 

Gold alters in air only very slightly; plati- 
num scarcely at all. Nobody knows the theory 
of how the crystal detector works, but we do 
know that very thin, invisible films of dirt or 
oil or of many other things will affect the op- 
eration of the crystal very seriously. Perhaps 
the same is true of the film of copper sulphide 
that forms over the point of a catwhisker 
made of copper or of copper alloys. Perhaps 
gold, lacking this film, provides a better con- 
tact or a contact more suitable in some man- 
ner for the rectifying action upon which the 
operation of the crystal depends. 

No field in radio cries so loudly for precise 
investigation as does this one of the effect of 
air-formed surface films on the behavior of 
radio apparatus. Careful and patient studies 
of the effects of known surface films on known 
metals used as wires or catwhiskers. would un- 
doubtedly be valuable, both theoretically and 
practically. 
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Line Radio Applied to 
Submarine Cables 
Te chief difficulty in transmitting signals 


by submarine cables has always been the slow. 


speed of transmission. This results, in turn, 
Írom the distortion of the electric currents due 
to the fact that the cable possesses great re- 
sistance as well as a large distributed capacity. 
This same circumstance has stood in the way 
of telephony by cable, except, of course, with 
the special cables “loaded” every few yards with 
inductance coils designed to counteract this 
distortion. À 

For long cables this loading method is not 
practicable and it has been believed that long- 
distance cable telephony as well as any con- 
siderable increase .of speed in cable telegraphy 
were remote possibilities if, indeed, they were 
possibilities at all. | 

That this view is too pessimistic; that con- 
siderable increases of cable speed are likely 
to be possible after all; appears from a paper 
of Major General George O. Squier prepared 
for the recent meeting of the National Acad- 
emy of Sciences at Washington. Because of 
the death of Dr. E. F. Nichols during his ad- 
dress to the meeting, the remainder of the 
program, including General. Squier’s paper, 


was abandoned, However, an abstract of the 


paper has been given ‘to the press. - : 
The paper describes results. obtained in the 
experimental work of the Signal Corps on the 
design of the cable to. be constructed: by the 
Government between Seattle,. Washington, and 
Ketchikan, Alaska. Use will be made of the 
well-known line-radio methods previously de- 
veloped by General Squier. New devices for 
the employment. of these methods in cable 
transmission have been worked out by the Sig- 
nal Corps in co-operation with Mr. William 
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Be Eriet; Jr., a cable engineer of Springfield, 
io. 

The system employs, also, the new cable and 
telegraph alphabet devised by General Squier.* 
The current sent through the cable is a sine- 
wave alternating current having a frequency 
in the range between audio and radio frequen- 
cies; that is, from 15,000 to 100,000 cycles a 
second. This current is then modulated for 
signal purposes by a current of the same fre- 
quency and coincident in phase. 

The result is merely a change in amplitude 
of the alterations-of the original current corre- 
sponding (in radio language) to the carrier 
wave. A dash in the cable code is indicated by 
a certain increase in amplitude, a space by a 
decrease in‘amplitude. For a dot the original 
amplitude is left unchanged. When these in- 
creases and decreases in amplitude correspond- 
ing to the modulation have the proper relative 
value the speed of transmission of the wave, 
modulation included, through the cable is said 
to be very much greater than can be attained 
in any other way. 

Automatic sending apparatus, using a perfor- 
ated tape as do the usual machines, has been 
developed for the new method. Vacuum-tube 
amplifiers have been applied at the receiving 
end and automatic interpreting apparatus cor- 
responding to the detector of a radio receiver 
has also been perfected. 

~The entire system.has been installed on the 
Alaska cable.. The results obtained in this 
service will lead doubtless to still further im- 
provements. - 

The final result of these new applications of 
radio technique to. the older art may be, Gen- 
eral Squier believes, a- revolution in cable prac- 
tice all over the world. 


* See “The New Signal Code,” by Dr. Louis Cohen, 
PoruLrar Rapio for July, 1923, pages 56-59. 
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ET IS PUT ON THE CABLES 


The tape at the top is perforated in a special machine, so that the message is in- 

scribed on it. These perforations actuate the switches of the transmitter and send 

out dutomatically the waves shown below. At the bottom is the final message, after 
rectification, just as tt is printed on the receiving tape. 
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A REAL RADIO DRAMA 


When the great airship SHENANDOAH broke from her mooring mast at Lakehurst 
and drove off into the storm, radio enabled the Navy Department to keep in touch 
with the flight of the runaway. All broadcasting stations in the east stood by to 


help and to relay official messages. 


This photograph shows how one of the opera- 


tors at WOR, Newark, New Jersey, attempted to signal the airship with torches as 
she went past overhead. 


Short-wave Radio for the 
Shenandoah 


Durtinc the past few months the Navy De- 
partment engineers at the radio experiment 
station at Bellevue, near Washington, have per- 
fected a 100-meter transmitting set intended 
for the Shenandoah. The set is operated by 
storage batteries, arranged for continual re- 
charging during flight. The plate voltage is 
750 volts, supplied by a motor generator. Tele- 
phone can be used for short distances, as, for 
example, in making a landing. Straight CW 
is used at other times. The set is described in 


some detail in a recent article by its designer, 
Dr. A. Hoyt Taylor of the Navy Department.* 

The chief purpose of equipping the Shenan- 
doah with a short-wave set, in addition to its 
powerful transmitting apparatus working on 
the longer and more usual wavelengths, was to 
try out the effectiveness of the short waves 
during the Polar trip of the airship; a trip 
that would have been made, necessarily, in near- 
ly continual daylight. The use of this trans- 
mitter should yield valuable data concerning 
the propagation of short waves. 

* “The Navy’s Work on Short Waves,” by A. Hoyt 


Taylor. QST (Hartford, Conn.), vol. 7, No. 10, 
pages 9-14 (May, 1924). 
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A CAGE THAT KEEPS THE RADIO WAVES OUTSIDE 


The box at the left, covered with wire screen, will stop most varieties of radio waves 

and will prevent them from affecting whatever apparatus is in use inside the screen. 

The recent experiments of Mr. Barfield (described on the following page) indicate 

that the existence of metallic circuits in such radio screens is necessary if they are 
to stop the waves completely. 
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Radio Waves Go Through 
Small Chinks 


WE are likely to talk rather loosely about 
the “screening” effects of steel structures, 
about the impossibility of receiving radio sig- 
nals inside metal buildings and the like. No 
doubt such screening effects do occur, but their 
exact nature seems never to have been investi- 
gated with any accuracy and completeness. Or 
rather, the first investigations of this charac- 
ter have recently been reported to the Institu- 
tion of Electrical Engineers (London) by Mr. 
R. H. Barfield.* 

Loop antennas attached to receiving sets of 
great sensitiveness were placed inside continu- 
ous metal tanks, inside open-ended cylinders 
of wire or metal, inside cages of wire screen 
and in various other situations where screen- 
ing was to be expected. 

The results indicate that the most important 
ieature of an effectual screen is the existence 
of metallic circuits in it. For example, a cage 
of wire netting is an effectual screen if the 
wire is electrically connected at all joints. A 
mere series of wires arranged in closed loops 
is effectual. But wires that do not make closed 
circuits or wire netting that is not electrically 
connected to form a similar closure are not 
effective. 

Perhaps the most striking instance reported 
by Mr. Barfield is that of a receiving loop that 
was entirely enclosed in a soldered envelope of 
tinned iron, as though it were inside the inner 
tube of an automobile tire. The two terminals 
of the coil came out through very small insu- 
lated holes in the iron. This cover produced 
a practically perfect shield so long as the metal 
of it was continuous. 

But when a transverse slit was cut in the 
metal of this envelope around the receiving coil 
enough of the radio waves to produce a fairly 
strong signal immediately penetrated the slit. 
Even when the slit was as narrow as it was 
possible to make it without producing actual 


metallic contact a substantial amount of radio . 


energy continued to penetrate it. 
It is hard to reconcile these results with 


the supposedly great screening ascribed to the . 


steel frames of American skyscrapers. It 
seems evident that the exact effects of such 
metal structures on the radio waves deserve 


more careful and accurate study than they | 
Here is an excellent prob- . 
lem for amateurs who are experimentally in- . 


have yet received. 


clined. A model of a typical skyscraper, 
showing the exact strength of signals obtain- 
able on each floor and on each part of the 
Hoor, might be of the greatest value to radio 


*A paper to be published in the Proceedings of 
the Institution. 


LABORATORIES 195 


science as well as to the problem of how to 
provide for the reception of broadcasts in such 
buildings. 


A New Way to Seal Metal 
Into Glass 


So many amateurs are now experimenting 
with vacuum tubes of their own manufacture, 
with gas-filled spark indicators and with other 
devices that require a strong and gas-tight seal 
between metal tubes or wires and the glass 
parts of a bulb or tube, that any new way of 
accomplishing this difficult operation has much 
interest for all radio laboratories. The newest 
way of doing it is described by Mr. Ridyard 
of King’s College, London, and does not in- 
volve the necessity of melting the glass.* The 
metal and glass parts are actually soldered 
together. 

The glass must first be prepared for the 
soldering by coating it with a metal film, first 
of platinum and then of lead. The platinum 
coating is very thin and is not expensive. Mr. 
Ridyard suggests a platinizing solution made 
by dissolving half a gram of platinum chlor- 
ide in a very small quantity of absolute alco- 
hol and pouring this solution into five cubic 
centimeters of the oil of lavender spikes. A 
drop of this solution is placed on the part of 
the glass to be coated, spread evenly over the 
glass surface and then burned off carefully 
over a gas flame. If carefully done this makes 
a perfect, but extremely thin, mirror of plati- 
num over the surface of the glass. 

The next operation is to add the lead coat- 
ing to this platinum one. To do this the 
warmed glass is dipped suddenly into a bath 
of molten lead, kept not much above its melt- 
ing point. The relative temperatures of glass 
and lead are important to secure a thin but 
adherent lead film and these temperatures can 
be learned best by practice. A successful film 
should be as thin as possible and at the same 
time without holes. 

Having secured this adherent lead coating on 
the glass, the glass and metal parts may be 
soldered together in much the usual manner. 

For ordinary. purposes the usual fusion 
methods of inserting wires and other metal ob- 
jects through walls of glass will doubtless re- 
main the most convenient, but there are many 
operations, as, for example, the making of 
high-power vacuum tubes, where these usual 
fusion methods have proved inadequate. For 
these problems the new process of Mr. Rid- 
yard deserves careful consideration. 


*“A Metal-to-glass Joint,” by H. N. Ridyard. 
Journal of the American Chemical Society, vol. 46, 
pages 287-290 (February, 1924). 


How Radio Will Fight the Next War 


The amazing progress made since the World War in the art of radio has 
opened a new field of speculation as to the part that radio is destined to 
play in military and naval science. An important article on this subject 


will appear in PopuLar Rapio for next month—September. 
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RADIO HEATS THE SURGEON’S KNIFE 


A radio-frequency current sent through a tiny platinum wire heats this wire so that 

surgeons can use it to sever living tissues as they commonly use a ‘knife. The 

advantage is that the “cut” is disinfected, as the heat is fatal to all germs. Direct 

current has been used thus for some ae but radio-frequency currents are said to 
be better. 


Navigating an Airplane by 
Radio Bearings 


THE French Air Service carried out recent- 
ly an interesting experiment on the possibil- 
ity of navigating an airplane entirely by the 
bearings of radio waves received from differ- 
ent broadcasting stations. A directional loop 
receiver was mounted on a large passenger 
plane and the plane then made a series of trips 
covering most of the circumference of France, 
the bearings obtained by the loop receiver be- 
ing the only guide used by the pilot for deter- 
mining his direction of flight.* 

The experiment was a practical success, but 
radio engineers will be less interested in this 
fact (which might have been expected) than 
in the careful records kept during the flight 
of errors observed from time to time in the 
apparent direction of the waves. After all 
disturbing effects have been eliminated, there 
is evidence of a continual deviation of the 
wave from any particular transmitting station. 
This may be due to some peculiarity of the 
transmitting antenna or to some feature of the 


* “Radiogoniometric Measurements in_an Airplane,” 
by P. Franck. L’Onde Eléctrique (Paris), vol. 3, 
pages 65-69 (February, 1924). 


surroundings, such as forests or underground 
conditions. 

This suggests interesting inquiries. In the 
case of these French stations it looks as though 
the radio wave seldom went out from the sta- 


tion in exactly straight lines, as it ought to do ` 


if the simple wave theory is correct. Tests 
along these same lines in the United States, 


where we have so many broadcasting stations, 


ought to be very valuable. 


Some Technical Papers 


(Of interest mainly. to professional experi- 
menters and radio engineers) 


“The Measurement of Low-frequency Am- 
plification,” by R. L. Smith-Rose. Wireless 
World (London), vol. 13, pages 699-702, 731- 
734 (March 5 and March 12, 1924). A de- 
scription of the methods used by the National 
Physical Laboratory (England) for this pur- 
pose. 

“Radio-frequency Amplification,” by Stuart 
Ballantine. QST, vol. 7, no. 8, pages 11-16 
(March,'1924). A general explanatory article, 
useful especially to the amateur. who 


“Small Transformers for the Amateur; Sim- 


: o already © 
_has some acquaintance with the . subject. | 


IN THE WORLD’S LABORATORIES 


ple Fundamentals and Design,” by H. F. Ma- 
son. QST, vol 7, No. 19, pages 53-57 (May, 
1924). What the title promises. : 


“The Wave Antenna or Beverage Antenna,” 
by M. F. Bedeau. L’Onde Eléctrique (Paris), 
vol. 3, pages 86-98 (February, 1923). An ex- 
cellent analysis of the theory underlying an- 
tennas of this type. In French. | 

“Antenna Series Condensers—Good and 
Bad,” by S. Kruse. QST, vol. 7, No. 8, pages 
21-25 (March, 1924). An article especially 
full of useful facts. 

“Heterodynes for Measurement Purposes,” 
by G. Beauvais. La T. S. F. Moderne (Paris), 
vol 5, pages 111-120 (February, 1924). How 


to use the heterodyne principle for laboratory ` 


measurements of capacity, inductance, wave- 
length, coupling, etc. In French. 

“The Resonance Curves for Different Types 
of Damping,” by D. Roschansky. Jahrbuch 
der drahtlosen Telegraphie und Telephonie 
(also known now as the Zeitschrift für Hoch- 
frequenstechnik) (Berlin), vol. 24, pages 23-31 
(February, 1924). A thorough mathematical 
discussion of the theory of damping. In Ger- 
man, 

“The Propagation of Electric Waves in a 
Straight Metallic Wire Provided with a Con- 
ducting Cover,” by K.. Forsterling. Annalen 
der Physik (Leipzig), vol. 72, pages 30-57 
(July 20, 1923). An important’ theoretical 
paper having application- to the transmission 
of radio-frequency currents through copper- 
clad iron wires or other wires with surface 
coatings. In German. 


“An Electrical Frequency Analyzer,” by R. 
L. Wegel and C. R. Moore. Bell System Tech- 
nical Journal (New York),. vol. 3, pages 299- 
323 (April, 1924). Description of the machine 
developed by the Western Electric Laborato- 
ries with which the frequencies present in a 
mixed wave of audio frequency can be meas- 
ured separately with considerable rapidity. 


“The Theory. of the Generation of Alter- 
nating Currents by Means of Triodes,” by N. 
Shuttleworth. Journal of the Institution of 
Electrical Engineers (London), vol. 61, pages 
1121-1133 (October, 1923). | Mathematical 
theory of the use of vacuum tubes as genera- 
tors. Includes curves to aid the design of 
circuits. 

“On the Dependence of the Frequency of a 
Transmitting Tube on the Filament Heating 
and on the Plate Potential,” by Felix Strecker. 
Jahrbuch der drahtlosen Telegraphie und Tele- 
phonie (Berlin), vol. 22, pages 244-274 (De- 
cember, 1923). The theory of tube operation 
with especial reference to the effect of small 
alterations of filament and plate conditions in 
modifying the generated frequency. In Ger- 
man. 

“A Source of Loss in High-frequency Valve 
Circuits,” by St. Clair Finlay. Experimental 
Wireless (London), vol. 1, pages 469-473 
(May, 1924). An account of the effects of 
interelectrode capacity, with some suggestions 
for avoidance of detrimental effects. 


“Oscillographic Study of Some Vacuum 
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Tube Transmitters,” by A. Dufour and René 
Mesny. L’Onde Électrique (Paris), vol. 2, 
pages 620-633 and 692-705 (November and De- 
cember, 1923). A detailed scientific study of 
tube performance using the Dufour cathode- 
ray oscillograph to register the tube outputs. 
In French. 


“The Electron Emission from Thoriated 
Tungsten Filaments,” by Irving Langmuir. 
Physical Review (Corning, N. Y.), vol. 22, 
pages 357-398 (December, 1923). Scientific 
details concerning the thorium-coated filaments 
used in modern dry-cell vacuum tubes. 


“A Practical Demonstration of Some Ap- 
plications of the Cathode Ray Oscillograph,” | 
by N. V. Kipping. Wireless World (London), 
vol. 13, pages 705-709 (March 5, 1924). How 
to use the oscillograph to test tube character- 
istics, modulation, hysteresis, the calibration 
of wavemeters, etc. 


“Radio Instruments and Measurements.” 
Circular No. 74 of the United States Bureau 
of Standards, 345. pages, issued March’ 10, 
1924. This is the second, revised edition of 
this invaluable pamphlet. It discusses all 
measurements usually made in radio work and 
has a general introduction on radio theory that 
is one of the best in print. The pamphlet may 
be obtained from the Superintendent of Docu- 
ments, Washington, D. C., for 60 cents, cash 
or money order. Stamps not accepted. 


“Varnishes in the Electrical Industry,” by 
R. T. Fleming. World Power (formerly 


` Beama) (London), vol. 1, pages 149-157 and 


234-240 (March and April, 1924). A compre- 
hensive and authoritative study of a class of 
materials as important to the radio engineer 
as they are to other branches of electrical 
engineering. 


“The Development of the Standard Design 
for Self-supporting Radio Towers for the 
United Fruit and Tropical Radio Telegraph 
Companies,” by Albert W. Buel. Proceedings 
of the Institute of Radio Engineers (New 
York), vol. 12, pages 29-82 (February, 1924). 
One of the few existing articles on the sub- 
ject of tower design for the larger stations. 


“Radiation,” by Wheeler P. Davey. Journal 
of the Franklin Institute (Philadelphia), vol. 
197, pages 439-478 and 629-666 (April and May, 
1924). An excellent summary of present 
knowledge about the nature of ether waves, 
especially of light and X rays. Also an ac- 
count of the modern quantum theory and of 
the new particle and “dart” theories of light. 


“Electronic Conduction in Metals,” by Arthur 
Bramley. Philosophical Magazine (London), 
vol. 46, pages 1053-1073 (December, 1923). 
A mathematical and theoretical discussion of 
how electrons move about between the atomic 
nuclei inside the substance of a metallic wire, 
including the radiation of electric waves by 
such electrons during their movement. 


“The Dielectric Properties of Water for 
Continuous Waves,” by G. C. Southworth. 
Physical Review (Corning, N. Y.), vol. 23, 
pages 631-640 (May, 1924). An experimental 
study, waves approximately 2 meters long. 
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CONDUCTED BY ALBERT G. CRAIG 


' How to Test “B” Batteries and 
When to Replace Them 


NEVER test “B” batteries with a pair 
of pliers by short circuiting them to see 
if you get a spark. 

This would be ruinous to even a new 

battery. 
_ Use a high-resistance voltmeter, and 
' even then, leave the voltmeter connected 
only | long enough to get a reading. A 
22%4-volt “B” battery should be dis- 
pensed with and replaced with a new 
one when the voltage drops as low as 
164 volts. 

Replace the 45-volt size. when it 
drops to 33 volts. This will insure better 
reception for you. 


Receiving Without Radiating 


Tus column would not be complete 
without containing a warning to the 
owner of radiating receiving sets. 

If you own one of these sets and tune 
it carelessly you will interfere with your 
neighbors’ reception. You (perhaps) 
know that regenerative sets, that are 
closely coupled to the antenna, send out 
a wave for a considerable distance if 
they are allowed to oscillate. 

You will be able to detect this by a 
squealing sound:as you turn the dials 
when passing over a station’s wavelength. 

Never let your set squeal! It squeals 
into your neighbors’ ears as well as your 
own. Turn down the filaments so that 
the set is operating just below the squeal- 
ing point. 
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Low-loss Instruments Save Energy 


IF you are now using poorly made 
and poorly designed instruments in your 
tuning circuits, by the use of low-loss 
coils, variable condensers, and grid con- 
densers you may save enough energy to 
make your set function as well as if 
you were to add a stage of radio fre- 
quency to it. Use the best you can buy 
and keep your set simple but efficient. 


How to Read Up on Radio 


IF you are interested enough in radio 
to really want to know how- it works 
and what makes it work, you will never 
turn from an article explaining its func- 
tioning until you understand it. 
re-read some paragraphs over and over 
again you will find that each time you 
read them you will find out a little more 
about what the writer is-trying to im- 
press on your mind, until you finally 
do understand what he is talking about. 

Reading ten articles through once may 
not tell you as much, or make as great 
an impression, as reading a single, simple 
explanatory article over and over again 
until you understand it all, from start 
to finish. 


How to Learn the Code 


Learn the code by the sound of the 
various combinations of dots and dashes 
rather than by how they look: when 
printed on paper. 

This will greatly help to speed up y your 
progress during practice. 


If you 


HINTS FOR 


Hints for the Lead-in Wire 


Tue lead-in wire of the antenna does 
not have to be a covered wire. That is, 
you may use the same kind of wire for 
the lead-in as is used for the antenna 
itself. 

Never run the lead-in wire close to 
the side of the building. Keep it sus- 
pended out away from the walls, espe- 
cially if they are of metal or stone, by 
at least a couple of feet. This can be 
done by means of a stick of wood on 
the roof and another one at the window 
where you wish to take the lead-in into 
the house. An insulator should be used 
at the end of each stick. 


Keep Water Away from the 
Instruments 


Don’t wash any part of a radio set 
with water, and don’t let the set stand 
near an open window in rainy or damp 
weather. Water or dampness impairs 
the efficiency of the coils and causes 
leakage. Use alcohol for cleaning panels 
or for taking off any excess of solder- 
ing paste from the windings or from 
connections, 


Protecting Tubes on a New 
Hook-up 


WHEN a set has just been completed, 
do not connect the “B” battery immedi- 
ately. Instead, connect the “A?” battery 
with the “B” battery terminals, insert 
the tubes, and turn on the rheostats. If 
the tubes light, something is wrong, and 
the error in wiring must be located and 
corrected. If the tubes do not light, it 
is safe to connect the “B” battery with- 
out danger of “blowing” the tubes. 


Crystal Detectors for Economy in 
Reflex Sets 


THE use of a crystal detector in a 
reflex set, or in fact in any set employ- 
ing radio frequency-amplification will 
eliminate the use of one extra vacuum 
tube and simplify operation. 
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A Filament Battery Switch 


THE use of a small push-or-pull 
switch, located on the face of the receiv- 
ing-set panel, will prove a great con- 
venience in turning the set on and off. 

This switch should be inserted in 
series with the negative “A” battery 
lead. 

By pulling it out, the set will be put 
into operation by allowing the “A“ bat- 
tery current to flow through the tube 
filaments. By pushing it in, the set is 
turned off by cutting off the “A” bat- 
tery from the filaments. 

This will save the trouble of turning 
down each of the rheostats each time 
the set is put out of use, and vice versa. 

This is especially true in the case of 
the multi-tube set. 

It will also eliminate the chance of 
not turning off the rheostats far enough, 
with the resultant useless: drain on the 
“A” battery. The rheostats can be left 
in the correct position and the set 
turned off and on by the switch. There 
are a number of reliable makes on the 
market. 


Hints for Drilling Holes in Panels 


WHEN drilling the holes in a panel 
for the shafts of instruments, do not 
drill the hole the same size as the shaft, 
but make it large enough so that the 
shaft will not stick or bind if it does 
not, run exactly true, or if you have 
not drilled the holes that mount the in- 
strument exactly in the right place. 

Leave about an eighth of an inch 
leeway all around. The dial will hide 
the larger holes anyway. 


Be Sure of a Good Ground 


REMEMBER that you can’t get a ground 
by running a wire into a flower pot. 
You can usually get a good one by at- 
taching to the water pipe nearby. Some- 
times the radiator systems furnish a good 
ground, but the most satisfactory is the 
water pipe. 


CONDUCTED BY S. GORDON TAYLOR 


Every radio receiver requires a careful balancing of all of its parts if the best results are to be 
obtained. Two receivers made from exactly the same désign may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 
receiver. This department is conducted for the special benefit of readers who have built the 
radio receivers described in PoruLar Rapio and who want to profit from the experience of 


others in operating them—to learn the little kinks that get the maximum results. 


Tips on the Operation of the Super-heterodyne 


INCE the series of articles on the unit-panel super-heterodyne which was de- 
scribed in the September, October, November and December issues of Poputar 
Rapio, so much interest has been aroused in this circuit that a few words of advice 
and help should be extended to the great number of people who have built and are 
operating this set at the present time. Considering the many pitfalls that are open 
to the inexperienced builder of such a comparatively complicated circuit, it is sur- 
prising and gratifying to see how little trouble has been experienced by the readers 
of this magazine in constructing and putting into operation | this set. However, for 
the benefit of those who have experienced difficulty in getting the set to function 
properly or who do not consider that they are getting the results that should be 
obtained with a super-heterodyne, I am going to point out here some of the com- 
mon causes of trouble, such as lack of audibility, selectivity, etc., and attempt to 
answer the more frequent questions that have risen in regard to this set. 

In the first place, this unit-panel set was designed with two chief purposes in 
view; to provide a receiver for use with an antenna that would allow the maxi- 
mum possible distance reception under any given conditions, regardless of mechan- 
ical appearance or space requirements. Second, to make the construction of this 
receiver as simple to follow and as fool-proof i in operation as possible. 

Both of these conditions have very nearly been fulfilled. Of course, the more 
apparatus and wiring used in any circuit, the greater are the chances for error. 
And when it is realized that any single error or imperfection i in one piece of appa- 
ratus in the entire circuit is likely to make the whole set inoperative, it is not to 
be wondered at that some people have run into trouble in the course of its con- 
struction. 


The Cause of Unstability on the Short Wave- 
lengths 
PropasLy the most common. complaint is 


lack of stability sometimes experienced on the, 


short wavelengths—360 meters or below. This 


can be invariably attributed to one thing—too 
much wire on the tickler coil or rotor of the 


antenna tuner; that:is, the rotor on the coupler 
in the first unit. This tuning circuit was or- 
iginally designed for broadcast reception, and 
in order to have it function properly with prac- 


tically all types of tubes that were offered to 
the public, sufficient wire was put on the coup- 
ler rotor to provide a safety factor, so that no 
matter how poor the tube was, as an oscillator, 
it could be forced to give good regeneration. 
This was all right while the tuner was used by 
itself, or with an audio-frequency amplifier. 
On the other hand, when the two intermediate 
units, the oscillator and intermediate- -stage am- 
plifier, were added .to convert this set into a 
super-heterodyne, if a tube was used in the 
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first unit which was a good oscillator it- often: 


became impossible to stop it from oscillating 
on the lower wavelengths, even with the tickler 
coupling at zero (with the rotor at right angles 
to the stator winding). This is because there is 
a much stronger tendency for the tube to oscil- 
Jate when the other two units are added to'it, 


due to.the extra impedence which is added in ` 


the plate circuit. To overcome:this trouble, the 


number. of turns. of wire onthe rotor should. 


be reduced; 20 turns is the proper value to em- 
ploy. Then with the tickler-set at right angles 
to.the stator there is no tendency for the tube 
to go into oscillation anywhere over the broad- 
cast wavelength range.. ` i 

While the regenerative feature employed in 
this circuit gives a marked increase in volume 
and range when used with an antenna, it does 
not cause radiation interference due to the fact 
that the set becomes inoperative if this first 
tube is allowed to oscillate, ʻand best operation 
is obtained when it- is somewhat below the 
maximum regenerative point. 


Where to Look for Trouble in the Oscillation 
Coupler 


THE next. most common trouble is due to 
trouble in the oscillation coupler. If the con- 
denser on the second or oscillator panel has 
little or no effect on the tuning of the set, it is 
a sure sign that the oscillator is not function- 
ing, providing, of course, that it is wired cor- 
rectly. The trouble can almost invariably be 
found in the stator winding of the oscillation 
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From a photograph made for PopuLaz RADIU 


coupler. -There are two separate windings on 
this stator, the ends of the windings being held 
in place by. running through two holes in the 


_ stator tube, as is customary. When these four 


leads come ‘out through the tube they are at 
right angles to-the last turn of the winding in 
each case; if they rub against this last turn 


_they are very likely to short circuit with it. 
: Although this: may seem a small point, a sin- 


gle short-circuited turn is sufficient to stop the 
entire oscillator from functioning. In other 
words, if one of these leads shorts against the 
preceding turn on the winding, the oscillator 
cannot be made to function. Now if these had 
been rubbed together and shorted during, the 
course of assembly, the only thing to do is to 
remove two turns from each winding and cen- 
ter the remaining turns between the holes so 
that they are entirely free from the leads. It 
is recommended that these windings should not 
be shellacked and even if they should be a lit- 
tle loose on the tube for this reason, no harm 
will be done as long as they do not touch the 
leads. where they pass at right angles. Suffi- 
cient leeway was allowed in the specifications 
of this coupler to enable the wavelength range 
to be more than covered even when these four 
turns are removed. A short test as to whether 
this unit is oscillating or not can be made by 
placing the phones in series with the positive 
“B” battery lead and touching the grid connec- 
tion on the socket with the finger. There will 
be a distinct “plop”? heard in the phones when 
the finger touches and is removed from this 
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SELECTIVITY IS A FEATURE OF THE SUPER-HETERODYNE 


Careful adjustment of the oscillator of the “super” is necessary to get the full benefit 
of the extreme selectivity for which this circuit is famous. 
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lead if the oscillator is functioning properly. 
ety should occur over the entire condenser 
scale. 


How to Avoid Trouble With the Radto-fre- 
quency Amplifier 


THE third unit, which is the intermediate- 
wave amplifier, should not give any trouble. 
The only thing to watch out for is a faulty 
piece of apparatus, such as an open circuit in 
the potentiometer or one of the transformers. 
Such a condition can be tested for, by using a 
voltmeter and one of the “B” batteries, mere- 
ly placing the piece of apparatus to be tested 
for an open circuit, in series with the meter and 
the battery. If the meter gives a reading when 
the connection is made, then the circuit is com- 
plete. There is one point to be brought out 
that has been a source of some trouble and 
that is the fact that some potentiometers are 
wound with enameled wire and this enamelling 
is often not removed when the potentiometer 
leaves the factory. If this is the case, the po- 
tentiometer arm will not make proper contact 
and the inter-stage amplifier will oscillate con- 
tinually, also a series of clicks will be heard 
in the phones when the arm is moved and 
sparks can be seen at the arm contact. The 
wire should be cleaned, with a piece of fine 
sandpaper, care being taken not to break the 
winding. If the intermediate amplifier is 
functioning properly and the grid connectio.s 
have been kept as short as possible, it should 
function as follows: When properly connected 
in the circuit with the potentiometer arm at 
the extreme end of the potentiometer which is 
connected to the positive “A” battery lead, the 
set should be absolutely quiet. As the poten- 
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tiometer is moved around toward the negative 

end a point should be reached approximately 
one-half way round where the amplifier goes 
into oscillation. This is indicated by a slight 
hissing sound or “plop.” Beyond this point 
the set is practically dead except for hetero- 
dyne whistles. The most sensitive point of op- 
eration is just before this condition is reached, 
that is, when the arm is on the positive side of 
the oscillation point. 


Look Out for Bad Tubes and Grid-leaks 


THERE are many little details that are liable 
to cause trouble which, while they seldom oc- 
cur, are hard to locate if one is not familiar 
with the characteristics of this circuit. The 
most common of these is bad tubes, particu- 
larly in the intermediate-stage amplifier. 
Tubes should be changed around until the best 
possible combination is obtained and it is well 
to make this test on a comparatively weak sig- 
nal. Caution: Do not force your U-\V-201-a’s. 
There is a strong tendency to give these tubes 
more filament current than is necessary. If 
this is done, the filament emission falls off 
rapidly, depending upon the extent to which 
they are forced. In fact a large number of 
the complaints which I have received on this, as 
well as other sets, have mentioned the fact that 
the receiver worked beautifully when first con- 
nected up, but had been growing worse and 
worse and at last that no long distance work 
could be done on it. Providing that the bat- 
teries are “well up,” this is almost a positive 
indication of improperly operated tube fila- 
ments where the thorium on the filament has 
becu burned off faster than it could work out 
from the inside, and consequently the elec- 
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CHECK YOUR SET WITH THIS DIAGRAM 


In order to reproduce the super-heterodyne circuit as clearly as possible, the two- 
stage audio amplifier has been omitted. 


tronic emission has fallen to a very low value. 

Another minor difficulty, which however oc- 
curs quite frequently, is a bad grid-leak. 
Cheap grid-leaks are not an economy. An 
open grid-leak, or one with such a high re- 
sistance as to be practically open, will cause 
the detector tube on the third or amplifier 
panel to “block,” and while signals can some- 
times be heard, they will usually be very un- 
stable, building up and dying down in quite 
regular succession, due to the blocking effect. 
Also, grid condensers themselves are not be- 
yond reproach and a wide-open or short-cir- 
cuited grid condenser is occasionally found 
and this should be tested or replaced as a last 
resort in looking for trouble. 


How to Insure Selectivity and Volume 


To a large extent both selectivity and vol- 
ume in this set depend upon one thing—the 
.0005 mfd. condenser connected across the in- 
put transformer. Unfortunately, it is impos- 
sible to make small fixed condensers of this 
type absolutely accurate, in fact they are lia- 
ble to vary over quite a wide range and this 
variation is more likely to be under rather than 
over the rated capacity. Accordingly, it is 
sometimes a distinct help to place a .0001 or 
.00025 condenser in parallel with the .0005 spec- 
ified. This amplifier was so designed that it 
would take care of any slight variation here, 
but if this condenser throws too far one way 
or the other, it will cause a double resonance 
point, that is, there will be two points close to- 
gether on the oscillator dial where the station 
can be heard, resulting in broad tuning as well 
as lack of volume. A small variable condenser 
-` with a capacity range up to about .0008 mfds. 
would be ideal for use here. 

The minimum capacity would not need to 
be less than .0003. 


Reasons for 


High  Intermediate-frequency 
Amplification 

THERE seems to be much confusion existing 
as to just what is the best frequency to am- 
plify at in the intermediate-wave amplifier; 
the writer has had many people ask him why 
he prefers the use of such a high frequency as 
he recommends. There are several very good 
reasons for this. I will merely cite three im- 
portant results which are attained by the use 
of a high intermediate-frequency, that is, 
wavelengths in the neighborhood of two or 
three thousand meters. 

First: A low intermediate wavelength re- 
duces the tube noise and static interference. 
This is a very important consideration in the 
super-heterodyne, as this noise interference is 
our only limiting factor in long distance re- 
ception. 

Second: The lower the intermediate-wave 
used the sharper the tuning may be made with- 
out destroying the quality of the received sig- 
nal. At wavelengths below 3,000 meters the 
danger of any distortion from this source is 
practically eliminated. 

Third: A high-wave intermediate amplifier 
makes it possible to bring in every station in at 
least two points on the oscillator dial only a 
few degrees apart. This of course is both con- 
fusing and a nuisance, resulting in a great de- 
crease in selectivity. This fault is overcome 
by using inter-stage amplifying transformers 
which are tuned to some wavelength slightly 
less than 3,000 meters, in which case the sec- 
ond resonance point on the oscillator dial is 
not reached until the entire wavelength band 
has been covered. 


Tips on the Use of a Loop Aerial 


i Wae the super-heteredyne set was primar- 
ily designed for use with am antenna it may 
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THE SUPER-HETERODYNE PANELS CONNECTED SIDE BY SIDE 
li is also, possible to arrange the oscillator and interme diate-wave amplifier panels 
(the two center F panels in the illustration) side by side, with the tuning unit and 

audio amplifier above them. 


be used satisfactorily with a loop aerial by the 
substitution of a simple control unit in place 
of the Haynes tuner panel. That is, a small 
pane] can be made comprising a socket, rheo- 
stat, grid condenser and ‘leak and loop tuning 
condenser, which should be a: .0005, with or 
without a vernier. 
layout of this unit is identical with that of the 
tuner, with the exception that the coupler is 
omitted, the loop: being connected directly 
across the condenser terminals in place of the 
coupler secondary and as there is no tickler 
now, the plate lead passes directly over to the 
pick-up coil and in-put transformer primary 
_on the second and third panels, by connecting 
it directly to the top binding post.* A satis- 
factory loop may be made by winding fifteen 
turns of wire spirally on a form composed of 
two cross pieces approximately two and one- 
quarter feet long, each, spacing the wires so 
that the distance between them when they lay 
parallel is approximately one-quarter inch. As 
a matter of fact there are many good loops 
on the market today. 


The Proper “B” Battery Voltage 


Tune best “B” battery voltage for maximum 
results, that is, both volume, distance and qual- 
ity, can only be determined through experi- 
menting in each particular set. As a general 
rule, however, 90 volts on all the tubes straight 
through the set works very satisfactorily. 
Often, however, a saving in “B” battery con- 
sumption may be made by dropping the volt- 
age on the first two units, that is the frequency 
changing and oscillator tubes. A separate “B” 
battery tap-may be taken from these and 
tapped in.on the “B” battery at 45 or 60 volts 
from the negative end, with little or no loss 
of volume and a distinct saving in “B” battery 
consumption. The proper way of doing this is 
shown in the accompanying diagrams. 

It must be realized that the detector tubes 
in a super-heterodyne receive considerably dif- 
ferent treatment than a. detector tube, as we 
usually use it, in the ordinary regenerative re- 
ceiver. In the first place, the first tube which 
is commonly called the first detector, but in 


* Note.—A_ description of how to use the set on a 
loop appeared in the July ‘issue of Poputar RADIO. 


The wiring diagram and. 


the writer’s opinion is more accurately desig- 
nated as the frequency changer, does not nec- 
essarily serve the function of a detector at all, 
it being more in the nature of a pure radio- 
frequency amplifier. As a proof of this fact, 
the grid condenser and leak in this first tube 
may be omitted if. desired and replaced with a 
negative “C” battery with practically no dif- 
ference in its operation. In the case of the 
second. detector tube which follows the inter- 
mediate-frequency amplifier and is the last 
tube on the third panel, the voltage swing that 
is impressed upon its grid is at all times large, 
due to the heterodyne action of the oscillator, 
accordingly characteristics which we usually 
look for in the curve of a detector tube are 
not so important and a hard amplifying tube 
with a heavy plate voltage serves much better 
here than a soft gas tube such as the UV-200. 
The UV-200 may, however, be used as the first 


-detector or frequency changer if so desired, 


although due to its high filament consumption 
and the comparatively large amount of noise 
that -is practically always present in this type 
of tube, it is not desirable. 

I would strongly recommend that UV-20l-a 
or C-30l-a tubes be used throughout this set. 
The UV-199 tubes may be used, but they must 
be carefully matched and it is usually neces- 
sary to have several spare tubes, in order to 
do this. Also, at best, they will not give the 
results or the quality of reproduction attained 
with the larger tubes. 


The Best Arrangement of the Panels 


I HAVE received many requests asking if the 
four units (including the 2-stage audio ampli- 
fier) may be placed above each other so that 
they will not take up so much space. This is 
entirely’ possible and works’ out quite as well 
as when they are strung out. A convenient 
arrangement is to' place the oscillator and in- 
termediate-wave amplifier on the bottom, side 
by side, with a tuning unit and audio- frequency 
amplifier above them. In this manner the two 


top units may be converted into a straight . 


three-tube regenerative receiver merely by 


’ changing the two top connections on their 


panels, that is, jumping them straight across 
rather than leading down through the other 
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two units. This makes a flexible arrangement, 
allowing: the user to change from straight re- 
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= Tips: on Tuniki = 2 Ha 


ALL tuning is done with the two condensers 
with the one in the first unit controlling either 
the secondary of the coupler or the loop (as 


the case may be), and the-condensér in the os-- 
cillator panel. The latter should be the sharper 
The tuning of these two condens- - 
ers runs approximately the same; that is, they” 


of the two. 


will run up and down the scale in about the 
same proportion, and the setting -of one has 
practically no effect on the other. The adjust-. 
ment is identical with the first two controls of 
a neutrodyne, omitting the third. The poten- 
tiometer may be set for the required volume 
and varied only when it is desired to increase 
or decrease this. The tickler control should be 
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- Generation to the super-hi erodyne at will. t 
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„slightly as this is done. 
“have any effect on the oscillator setting: - 


‘eft-At zero most of the time, that is; with the 


rotor at right angles- to the Stator. windings. 


If more volume is- desired after a station is 
tuned in beyond - that attainable: by: advancing 
the potentiometer, the tickler dial:may be ad-. . 
vartced slowly and it will be found necessary 
to-decrease the secondary, tuning condenser dial 
It will not, however, 


“The independence _of.-controls on the: super- 
heterodyne is one of its great advantages and 
providing the tickler is left-in a given-adjust- 
ment, the two condenser dials may be directly 


calibrated in wavelength or for received sta- 


tions. 

The tickler must of course be- connected in 
the proper relation’ to the secondary, .that is, 
if the signal is decreased as the tickler is ad- 
vanced rather than increased, it should be re- 


versed. —A. J. Haynes 


A SINGLE-TUBE SET WITH A BIG RECORD 


Here-is a novel set-up for the single-knob receiver described in the April, 1923, 


issue of this magazine. 


The set pictured was built by Rudolph Arnold and uses a 


12-inch talking-machine record in place of a panel. 


ITEMS of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. 
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Transatlantic Radio 


Predicted 


Tue British Government has announced that 
the Post Office Department, which also has 
charge of the telegraph and telephone system 
in England, proposes to install this year a 
special radio station at Rugby for the purpose 
of attempting regular, two-way telephone com- 
munication with New York by radio. One- 
way ‘experiments from America to England 
have been in progress for some time. 


One Billionth Fly-power 
in a Loop 


AT the last meeting of the American Chem- 
ical Society, reports Science Service, Dr. W. R. 
Whitney of the General Electric Company de- 
scribed a calculation he had made of the 
amount of power picked up by.a loop one foot 
in diameter at Schenectady, New York, re- 
ceiving radio impulses from San Francisco. 
The energy set free by a house fly climbing 
one inch.up the wall was equal, the doctor said, 
to the energy the loop would receive in a con- 
tinuous period of 35 years. 


7,500 Farmer Radio Sets 
in O hio 
_ ACCORDING to an estimate recently made pub- 
lic by Mr. C. J. West, state crop statistician 
of Ohio, one farm in every 17 in that state has 
installed some kind of radio receiver. This in- 


dicates a total of some 7,500 sets on farms in 
that one state. 


Telephone 


x k Ok 
A Balloon Cable as an Antenna 


A YOUNG aviation expert in the French army, 
Mr. J. Leray, has made an interesting obser- 
vation that is quoted in a recent number of 
Radio-Eléctricité. The observation balloons 
used in the French Army are held captive to 
the ground by means of a steel cable. Mr. 
Leray noticed that when the balloon was about 


? 
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600 meters high the radio reception of the 
Eiffel Tower on the ground near the end of 
the cable was especially good. The cable was 
evidently oscillating at four times the fre- 
quency of the Eiffel Tower station, the wave- 
length of that station being 2,600 meters. 

a * > 


A Radio Listener Annoys the 
King 
SoME troublesome squeals and howls that 
have been audible recently in the private radio 
receiver of King George installed at Bucking- 
ham Palace, have been traced, it is reported, 
to an unlicensed youngster in the neighbor- 
hood who had constructed a set capable of 
radiating energy from its antenna. Such sets 
are unlawful in England and in the case of this 
offender there was the added horror of hav- 
ing annoyed the King. 
* * * 


Loudspeakers Made from 


Band Instruments 


Ir the opening in’ the ear piece of a tele- 
phone receiver is placed against the mouth- 
piece of any of the larger horns used in a band 
the result is a fairly good loudspeaker. The 
smaller horns, like a cornet, damp off the lower 
tones. A tuba is excellent and a trombone is 
not bad. The same thing can be arranged with 
the tube of a bassoon or a bass clarinet. Even 
placing the telephone against the wooden part 
of the bass drum will give a considerable in- 
crease in the sound discharged. 

* * * 


Broadcasting Boosts Sales of 
Sheet Music 


A NUMBER of speakers at the British Music 
Industries Convention, held ‘recently, said that 
broadcasting helped the sale of sheet music. 
This statement upsets the contention that 
broadcasting popular songs and instrumental 
selections is bad for the music dealers’ busi- 
ness. 
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Receivers That Are “Set” to 
a Single Wavelength 


SEVEN broadcasting stations are now operat- 
ing in Australia. The wavelengths used range 
from 400 to 1,750 meters and the powers from 
500: watts to 5 kilowatts. The legal regulations 


require that all receivers be licensed for the: 


particular station that they are supposed to 


receive. They are set to this wavelength and ` 


sealed. A part of the license fee goes to the 
support of the station that thus secures a “cus- 
tomer.” Experimental stations are permitted 
under certain legal restrictions. 


Musical Notes for Call Letters 


THE difficulty of understanding the call let- 
ters of distant stations supplies a continual 
urge to inventors of new ways of signing off. 
One way, suggested by Dr. C. M. Swingle of 
Cleveland, is to play a series of musical notes 
instead of to speak the letters. Probably a 
better device would be a short. musical phrase 
like a bar of “Home Sweet Home” played on 
some instrument like the chimes. In time the 
fans would come to recognize this as the prop- 
erty of the station using it. 
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Identification by Radio 

Because station. WHAA modulated his 
voice so that it was true to life, Prof. Forest 
C. Ensign, of the University of Iowa, was able 
to cash a personal check in a strange bank. 
An officer of the bank recognized Professor 
Ensign’s voice as one he had heard a short 
time’ ago. giving an address from station. 
WHAA. oe | 


Standard or Daylight Saving | 
- ` Time for Amateurs? 


DAYLIGHT saving time in one locality and 
standard time in another has brought up a 
serious problem in connection with the ama- 
teur transmitter’s quiet hours. No matter 
which time he adhered to, he was bound to 
overlap the quiet hour according to the other 
system. At the suggestion of the Bureau of 
Navigation, and with the co-operation of the 
American Radio Relay League, the problem has 
been solved by making the quiet period for 
amateurs extend from 7.00 p.m. to 10.30 P.M., 
Standard Time. This arrangement terminates 
October 1, when the regular 8.00 to 10.30 
period will again be in force. | 
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RESIDENTS OF CLEVELAND LISTEN IN ON THE REPUBLICAN 
| CONVENTION ` ` i oS 


With a company of elephants to-sound a genuine Republican-keynote, Cleveland 

crowds found tt casy to get into the spirit of the convention that nominated Coolidge 

and Dawes by means of this “public address system” that connected with the presi- 
dential convention hall. 


208 POPULAR RADIO 


Broadcasters Licensed by the 
Telephone Company 


' Ir has been announced by the American 


Telephone and Telegraph Company that more 
than forty broadcasting stations throughout 
the United States have taken licenses to op- 
erate under the patents owned or controlled 
by that company. This is probably the final 
stage of the threatened contest between the 
Telephone Company and WHN, the licenses 
offered to that station and to others as a re- 
sult of the controversy ‘being generally re- 


garded as fair and reasonable. .. - 
z 3k ‘ P * n J 


A Railroad Adopts Radio~ 
for Emergency. Use 


SoME time ago the -Pennsylvania Railroad: 


and the American Radio Relay League under- 


took a series of. tests.. to discover just how - 


much assistance might. be rendered to the rail- 
road by’ amateur radio ‘operators in-case the 


railroad’s system of communication was tem- ` 


porarily put out of commission. by storms or 
some other reason. The tests having been sat- 
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JOHN L. REINARTZ HONORED WITH 
LOVING CUP 


At the left is the famous inventor of the Rein- 
artz Circuit, known to radio fans throughout 
the country. The cup was presented by W. L. 
Howell, President of the Second District Ex- 
ecutive Radio Council, in behalf of the council, 
to Reinartz as the amateur experimenter whose 
developments during the year were considered 
most. worthy of recognition. 
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isfactory to everybody concerned, the railroad 
company has announced that it will organize 
a formal system of co-operation with the ama- 


teurs along its lines. 
$ * æ 


Insurance Against Static 


THE great insurance house of Lloyds, which 
is said to be willing to write a policy on any- 
thing from your chance of getting measles to 
being kicked by a mule, has had a new one. 
The producer of a musical review asked for a 
policy against the occurrence of severe static 
on the evening when his revue was to be broad- 


cast to the radio audience. 
* ok x 


Crystals Support the Einstein 
Theory — 

A FINAL report has now been issued by the 
Bureau. of Standards on the experiments of 
Dr. Paul R. Heyl on-the weight. of ‘large. crys- 
tals, experiments that were described in Popu- 
LAR Rapio for September, 1923. -The conclu- 
sion is-unchanged. The crystals of topaz-and 


other, minerals weighed the same when they 


were. upright as they did when laid on their 
sides, -This means that gravitation and inertia 
are the only- known properties of- crystals 
which do not vary in different directions ac- 
cording to the crystal form. These being, also, 
the two properties of substances which the Ein- 
stein Theory declares to be of similar cause, 
the Washington experiments lend additional 
support to Einstein’s viewpoint. 
i * x 


A Radio “Want Ad” 


A FEW weeks ago a broadcasting announcer 
in Jefferson City, Missouri, happened to mur- 
mur into his microphone his yearning to taste 
again some old-fashioned cane syrup. A listen- 
er in Columbia, Louisiana, heard him, and the 
next day a can of the delectable liquid arrived 


in Jefferson City by express. 
* k Ok 


Vacuum Tube to Measure 
Atmospheric Electricity 
ACCORDING to a recent paper delivered be- 
fore the French Academy of Sciences, a new 
method has been devised to measure small va- 
riations of atmospheric electricity. An ex- 
posed electrode, like an ungrounded lightning 
rod, acts as a collector. This is connected to 
the grid of an ordinary vacuum tube. Any 
variations in the atmospheric potential are then 
reflected in variations of the plate current of 
the tube. These can be measured on a mille- 
ammeter or recorded by a continuous recorder. 


The New “Radio Repair Ship” 


THE United States Navy owns the only ship 
in the world, the chief duty of which is to re- 
pair radio sets and keep them in order. This 
is the U. S. S. Gold Star. Each summer it 
visits the Navy’s chain of radio stations on 
the Alaskan Coast and the Aleutian Islands in 
order to renovate the radio apparatus and to 
leave supplies. for the men. 
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FRENCH RADIO WIZARD. VISITS AMERICA 


Monsieur Marius Latour, the noted French electrophysicist, ‘is now in the United nerd 
States to help along action on his many radio patents, During the war. M. Latour eee 
did intensive work on receiving amplification for his country, and developed a threes - .. 

tube R. F. receiver which created a sensation in the Allied Signal. ues i; 


Radio Autos for Policemen 


Detroit .is the latest city to add radio- 
equipped automobiles to the facilities of the 
city police. Three powerful touring cars have 
been equipped with neutrodyne receivers an 
loudspeakers. Armed officers patrolling the 
city in these cars will be in continual touch 
with headquarters through the police broad- 
casting station, which bears the appropriate 
letters KOP. n g 


x 
A New Amateur Record 


for Distance 


THe American Radio Relay League an- 
nounces what is said to be “the farthest two- 
way contact ever made on amateur waves.” 
Mr. Carlos Braggio, of near Buenos Air 
South America, was in touch with Mr. J. H 
O'Meara of Gisborne, New Zealand. In ad- 
dition, Mr. Braggio’s station is reported by Mr. 
E. H. Gibbs of Framingham, Massachusetts, 
but two-way communication was not estab- 
lished. ar 


Radio Helps the Phonograph 
Industry 


ONE by one: the former opponents of radio 
find that their businesses are being helped, not 


~a’ 


- ww ven. = -7 - 


hurt, by “the great ı new- , factor: in the- amuse- 
ment field. At-the-recent: meeting of the’ Mu- 
sic Industries Chamber: of. Commerce, at New 
York, Mr. Beach’-Barrett, its assistant general 
manager, reported” that radio had stimulated 
the sales of: phonograph records. “Persons 
hear tunes broadcast,” he said, “and then call 
at music stores” “for “the melody | ‘in record 
form.” a 
koo k 


Can You Receive Two Code 
Messages at Once? 


SOME curious psychology is involved in the 
claim made by many experienced radio opera- 
tors that they can copy two different code 
messages at the same time.. Many psychologi- 
cal phenomena suggest that the mind may op- 
erate, at times, as though it contained separate 
compartments, each of which is occupied with 
a different task. An example is the ability of 
many musicians to play difficult music and 
carry on a conversation at the same time. It 
would be interesting if one of these operators 
who can receive two different messages at the 
same time would allow his ability to be studied 
thoroughly by a competent psychologist. The 
results might lead to facts that would help 
others to acquire ‘the same ability, or even to 
learn code at all. 
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Ether Waves as Fundamental 
Standards of Length 


THE official standard of length for most of 
the civilized countries in the world is the In- 
ternational Prototype Meter, which is kept in 
the Bureau of Weights and Measures at 
Sèvres, near Paris. But this bar has been 
measured in terms of the wavelength of some 
of the waves of light, so that these light 
waves—those given out under certain condi- 
tions by hot vapor of metallic cadmium—are 
really the fundamental standard of length for 


all the world. 
* Ok 


Radio's Farthest North 


Wua~T are reported to be the farthest north 
broadcasting stations will shortly be erected in 
Greenland by the Danish Government; they 
will be located at Julianehaab, Godthaab, 
Godhavn and Angmagssalik. While none of 
the stations will be powerful, they will at least 
reach the inhabitants of this bleak land, many 
of whom receive mail only once a year. These 
four stations may prove of value to the me- 
teorological service, in mapping “dead spots,” 
and in the study of dpe magnetic pole, as well 
as an aid to Arctic exploration. 


$100,000,000 from Three 


Inventions 


Over one hundred million dollars ($109,000,- 
000 to be exact) is the estimate of the Amer- 
ican Chemical Society of the money value of 
three products of scientific research in the 
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telephone industry. One of these inventions 
is the so-called phantom circuit, the second is 
the use of antimony instead of tin in the lead 
sheaths of cables and the third is the new 
metal alloy now used for contact points on 
the millions of switches needed in relays and 
central stations. What, we wonder, will be 
the money value of the research that went into 
the perfection of the vacuum tube? Perhaps 
a hundred million dollars, more likely a hun- 
dred times that sum. The Chemical Society has 
a new slogan and a true one. Research Pays! 


Directed Radio Beam Tests 


REGULAR tests are continuing on the possi- 
bility of beam transmission from the power- 
ful stations in England clear around the earth 
to Australia. A power of thirty kilowatts is 
being used on a wavelength of 100 meters. The 
tests are being conducted by the Australian 
Amalgamated Wireless Company. 


Frightened by the Broadcasting 


of Imitation Lightning 

THE story of the man talking to his wife 
on the telephone when it was struck by light- 
ning, who remarked, as he picked himself up 
rubbing the side of his head. “Yep, that’s 
Martha, all right,” has been matched by a 
new radio story. A man was listening to the 
radio version of “Peg œ My Heart” being 
broadcast from WGY. When the storm scene 
came along the listener relinquished the head 
phones. It was too unsafe, he thought, to 
hold onto any electrical contraption while there 
was lightning in the air.” 


ALL ENGLAND HEARS THE NIGHTINGALE 


Recently listeners in Great Britain heard this rare songster over the radio. A sen- 
sitive nucrophone was placed in a garden near the town of Oxted. From here the 
song was transiuutted over a telephone line to London, where it was broadcast. 


NE OO lll a ce ee, «cn -o o- 


Wuat is the biggest thrill YOU ever got over the radio? Have you ever picked 


up a call for help? 


Or located a lost friend—or helped to run down a fugitive, or 


_ listened in on a conversation of peculiar personal interest to yourself? For every anec- 
dote, humorous or grave, ranging from 50 to 300 words in length, the Editor will pay 


upon acceptance. 


Address contributions to the Editor, ADVENTURE IN THE ‘AIR 


DEPARTMENT, 627 West 43d Street, New-York City. ae 


How It Feels to Be Married 
by. Radio 


B ROADCAST listeners throughout 
the whole country were interested 
in the recent “radio marriage” of Wen- 
dell Hall (perhaps better known as the 
“‘Red-headed Music Master”) and Miss 
Marion Martin. The ceremony was per- 
formed in the broadcasting studio of sta- 
tion WEAF in New York, and was 
broadcast through that station as well as 
through WCAP, WJAR and WGN. It 
is estimated: that about 4,000,000 fans 
listened in on the affair. 

“How does it feel to get married by 
radio?” the Editor asked the bridegroom. 
And the bridegroom replied thus: 


“How did I feel at my own wedding? I 
was never married before; I don’t know 
whether the thrill was any different from that 
experienced by any bridegroom. I know I had 
it on the fellow who worries about how he 
will look at a public wedding. There was no 
‘slow march up an aisle a mile or more long 
with grinning friends on all sides! 

“But there was thrill enough. I never faced 
a microphone before with so much emotion 
gripping at my throat—and I’ve faced a good 
many of them. Everything had been done to 
make the wedding perfect. The studio was 
banked with flowers. It was entirely free 
from curious crowds. Its noise-destroying cur- 
tains made us feel that we were in a little 
world of our own, just the five of us and the 
announcer. 
our pastor, expressed it afterwards, to -realize 
that we were not having a quiet little wedding 


It was difficult, as Dr. Idleman, - - 


in the privacy- of- Miss Martin’s- own home. 

“All this thoughtfulness on-the part of those 
who arranged with- us: for the wedding, ‘filled 
me full of gratitude.. I was especially glad 
for Miss Martin, because the invisible radio 


- wedding robbed her of all that makes .a wed- 


ding so happy: for brides—the dresses, the 
flowers and all that. As our friends arranged 
things, she got all of those thrills and it made 
me mighty happy. There was even a big wed- 
ding cake for her to cut after the ceremony! 

“With all this splendid setting, it was really 
difficult to realize that millions of people were 
hearing us. The thought didn’t occur to me 
until, in the middle of the organ recital that 
preceded the ceremony, my mind ran to my 
parents. I realized then that they were hear- 
ing everything out in Chicago. When I pic- 
tured them at their set, drinking in every syl- 
lable, I came nearest to breaking. And then 
there welled over me a tremendous sweep of 
cordiality for every one of the good people 
who had expressed themselves in the past as 
pleased with my radio work. I realized that, 
in all probability, they were attending our wed- 
ding. Generally, when singing before a mi- 
crophone, I never visualize the audience. But, 
at that moment thousands of faces formed be- 
yond the microphone. And they werc all 
friendly faces, all wishing us well. I can’t put 
into words the great surge of good will to- 
ward the whole world that I felt then and that 
I still feel. I shall never forget it. 

“Dr. Idleman’s voice broke into this spell. 
Miss Martin became excited and from then my 
thought was wholly with her. For it was her 
first experience with the microphone and if I, 
an old hand in studios, was uneasy, what must 
have been her emotions? She was nervous, but 
she has told me since that the cloistered quiet 
of the studio helped- wonderfully and that she 
gave scarcely a thought to the masses that 
were . hearing. her.. But any.. bride is nervous, 
isn’t she, in even the most ordinary wedding 


surroundings? There was.only once when it 
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‘ was necessary to support her and that was 
¿when the beauty of the marriage service 


: brought -her near to the point of tears. It was 


:‘a beautiful service, wasn’t it? 
“ “As for my feelings when realizing that I 
: was -being married to the girl I loved, well, I 
can’t talk about that. It is too sacred. No 
man: does. Pry 
“Many, many nights, I have sung into micro- 
phones all over the’ country. + Every time, she 
has. been beyond: the microphone to’help me. 
But. this time she was beside me... You .can 
imagine the significance of ‘our radio wedding 
to us. ..There never -were. happier .moments 
than those” when:I ‘took’.her.into my. arms and 
‘Tom: and Dorothy—Miss Fullerton; the brides- 
-maid—descended upon us with. their/congratu- 


Jations...Then we emerged from a dream, ‘long 


cherished, into reality—and-the ‘world had: just 
feo oe a es at 


WENDELL HALL 


x * * 7 
Radio Fans Who Would Not 
Be Fooled 


RE radio fans a peculiarly sceptical 
class of folks?’ Or are they merely 
cautious as the result of their early ex- 
perience in buying some of the cheap 
and inefficient apparatus that flooded the 


< 
ws 
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in upon by countless thousands of fans who'tuned in on stations W 


market in the early days of the “radio 
craze”? The following story from Mas- 
sachusetts would indicate that the Down 
East. fan is a conservative at least: 


Mr. T. F. Niles, a well-known Boston radio 
man, is convinced that the radio fans are so 
afraid of being bunked that they refuse to take 
a chance on a legitimate proposition. | 

He. recently tried out an interesting experi- 
tient’ in-psychology ‘by hanging, in the window 
of a Boston store, a $1.00 bill with a price tag, 
90' cents, attached to it. io ae 

It. remained there a whole day. Early the 
next morning Mr. Niles hung another sign to 
thé “effect that the price. would be reduced 10 
percent each “day'umtil either purchased or 


‘given away.’ The-price tag was’ also changed 


to: read. 8f cents. At 10:20.0on the morning of 
the second day, a Boston business man stepped 
in, paid his 81 cents and carried off the bill. 
It is estimated that over 500 radio fans 

stopped, looked at the bill, and after reading 
the price tag walked away. More than four- 
teen hours elapsed between the time the bill 
was placed on sale and the time of its pur- 
_chase. During that time, not one person even 
asked to examine it. 

- Incidentally, the purchaser of the bill is not 
‘a radio fan! 


—WILLIAM R. HASKELL 


A N 
A W 
SSSA AS 


“I NEVER FACED A MICROPHONE BEFORE WITH SO 
a MUCH EMOTION” = 


So vintesces the bridegroom—Wendell Hall—whose edama Cremony was listened 


AF, WCAP, 


WJAP and WGN on the evening of June 4. 


. Colorado Springs. 
from 29 different states, two provinces in Can- » 


IF you are getting good results with your receiving set, tell your fellow-readers of POPULAR 


- RaDio how you get them. Give the call letters of the stati 


» 


ons yow hear, the locations of them, the 


type of apparatus that you are using and How You Are Usinc Ir. 


HE HAD TO TELL IT 
“UNABLE to keep quiet any longer,’ 


’ 


writes 


Mark. B. Shaffer of 1341 Lejon Street, Colo- 


rado Springs, Colo., “I must tell you about the 
results I have had from my Haynes Circuit, 
which I made from directions in POPULAR 
Rapio. In two months and a half I have heard 
exactly 100 stations. Every night I can hear 
from 20 to 25, and one night I réceived 37. 

- “I- hear 28 real DX stations regularly. 
KDKA was heard six feet away from the 
phones one evening, using a common phono- 
graph horn.. PWX’s whistle is always heard 
unless Kansas City is sending, and when they 
are alone on a clear night, I hear them well. 

. “Of the 28 long distance stations which I 
hear regularly, two are approximately 750 
milés away, six are from 800 to 900, six are 
from 900 to 1,000, ten are between 1,000 and 
1,500, and four are over 1,500:miles away from 
Altogether I have heard 


ada, and from Cuba, and all this with one WD- 
12 tube. 

Some of the regular visitors to Colorado 
Springs are KFAE, Pullman, Wash.; KFAU. 


Boise, Idaho; KGW, Portland, Ore:; KPO, 
San Francisco, Calif.; KFSG, Los Angeles, 
Calif.; WCX, Detroit, Mich.; WEAY, Hous- 


ton, Tex.; WHAS, Louisville, Ky.;- WSB, 
Atlanta, Ga.; CFCN, Calgary, Canada; WGR, 
Buffalo, N. Y.; WBZ, Springfield, Mass., and 
PWX, Havana, Cuba. | 7 er "y 


SIXTY-FOUR AT A TIME 


SIxty-FouR stations in one short evening is 
a common performance for the three-tube: set 
of Herbert Giffin of Gambier, Ohio. He hears 
from all points north, east, south and west. 

Among those he submits are WDAR, Phila- 
delphia, Pa.; WGI, Medford, Mass.; WEAN, 
Providence, R. I.; WBZ, Springfield, Mass. ; 
‘PWX, - Havana, Cuba; WSB, Atlanta, Ga.: 


. WBBR, Brooklyn, N. Y.; WFAA; Dallas, 
Tex.; KGO, Oakland, Calif., and KGW, Port- 
land, Ore. - | i l 

His set is one of the simplest three-circuit 
receivers, easily made from parts which are 
for sale at practically every radio store. The , 
parts used are a variocoupler with a variable . 
condenser across the rotor and a variometer 
‘in the plate circuit. His tubes are of the 
-UV-199 type and his antenna is 60 feet long’ 


HE LIKES HIS NEUTRODYNE 

-© A RECORD of 27 stations logged in four hours 
“is. submitted’ by Fred O. Brose ‘of 215 Miller 
Street, Michigan City, Indiana, who is break- 
‘ing in his new neutrodyne. His set employs 
“two stages of. radio-frequency amplification, a 
‘detector and two stages of audio-frequency 
amplification.. His anténna is a single wire 
-in the shape of.a “V” 200 feet long, and 40 feet 
-above the ground. nas OO 
Some of his most distant- stations. are 

` WKAD, East Providence, R. I.; WBAP, Fort 


` Worth, Tex.; WRW, Tarrytown, N. Y.; WSB, 


Atlanta, Ga., and KJ S, Los Angeles, Calif. . 


'. BRITISHER HEARS FOUR STATIONS HERE 


His four-circuit tuner picked up four Amer- 
- ican stations, Reginald Boydell writes from 
215 Rockdale Road, Blackley, Manchester, 
England. They were KDKA of Pittsburgh, 
Pa.; WGY of Schenectady, N. Y.; WJZ of 
New York City and PWX of Havana, Cuba. 

x * * ee ee 


HIS RECORD. IS 11,000 MILES ` 


Po: GILLETTE: reports hearing code mes- ` 


sages. almost half-way around, ‘the world,. 
through his station 1QO in Winsted, Conn. 
He copied WVY of-San Jose and WVS of Joli, 
. both U.S. A. stations in the Philippine Islands, 
-on November 20; he states,- using three tubes 
in a set especially designed for telegraph work. 
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` HEARD TEN AMERICAN STATIONS 
.: Ten American stations have been received 
and identified by Henry Field at Baggrave 
Hall, Leicestershire, England, and there are 
three others which have not yet signed off so 
that he cannot be sure who they are. He uses 
several American receivers, one of them a six- 
tube set. 

The ten stations he has identified are WJZ, 
New York City; WGY, Schenectady, N. Y.; 
KDKA, Pittsburgh, Pa.; WHIP, Philadelphia, 
Pa.; WOR, Newark, N. J.; WHAZ, Troy, 
N. Y.; WMAF, South Dartmouth, Mass.; 
WNAC, Boston, Mass.; WJY, New York 
City and WJAX, Troy, N. Y.- The three 
doubtful ones are WEAN,.Providence, R I; 


WJAZ, Chicago, Ill., and WDAP, also of- Chi- - 


cago. l 

“My chief difficulties are harmonics from 
press stations,” he writes, “from static and 
from the difference of five hours in time be- 
tween America and England. Fading is also 
very bad, and some stations do not give their 


call letters at the beginning and end of each | 


selection. In spite of these handicaps, how- 
ever, I have received and identified WJZ nine 
nights out of thirteen.” 

i * + * 


YOU CAN READ THIS, ANYWAY 


Ir is an easy matter to receive 5NO of 
Newcastle, England, on a loudspeaker at three 
o’clock in the afternoon, according to John C. 
Peters of 602 North Center Street, Casper, 
Wyo. This calm statement comes on ‘top of 
special transatlantic tests, in which few heard 
‘even whispers from England on their super- 
heterodynes. The letter is quoted exactly. 
Read it for yourself. 

“T thought you might be interested in know- 
ing that I have received 5NO, Newcastle, Eng- 
land, on my loudspeaker at about 3 P.M., using 
four stages of audio-frequency and detector 
along with the principle of ‘resistance neutral- 
ization,’ which was developed by my brother, 
Leo J. Peters, radio research engineer for the 
University of Wisconsin. 

“I also have an aggregate mileage record of 
305,400 miles.” 


The radio-frequency receiver of Russell Shee- 
ley, with three stages of radio, regenerative de- 
tector, and two of audio, brings them all in on 
a loudspeaker, from San Francisco to Cuba. 


ONE TUBE IS GOOD IN MINNESOTA 


A LIST of nineteen stations heard in one 
short evening on one tube is submitted by A. 
Thomquist of Long Siding, Minn. He uses 
the ultra-audion circuit, which is famous for 
covering long distances with but a few parts 
in a simple hook-up. 

Some of his most distant stations are KPQ, 
San Francisco, Calif.; KDKA, Pittsburgh, Pai; 
KGW, Portland, Ore.; WBAP, Fort Worth, 
Tex.; WRC, Washington, D. C., and KFI, 
Los Angeles, Calif. 

His antenna is made of one wire a hundred 
feet long, with a lead-in of ten feet. 

| * *. * 


ABOUT THOSE NEUTRODYNES 


` “THE Cockaday set brings in the distant sta- 
tions when two neutrodynes can’t find them,” 
is the note in a letter from Julian M. Scott of 
10914 N. Main Street, Hannibal, Mo. 
* *« * 
HONEYCOMB SET COMES BACK 


. Tue old reliable set which uses three honey- 
comb coils makes its appearance again in a 
letter from Al. Hershkowitz, 29 Osborn: Street, 
Brooklyn, N. Y. Distant stations are received 
as clear as those near-by, according to his 
letter. 

Some of those he mentioned are WPAT, El 
Paso, Tex.; WPAK, Fargo, N. D.; WKAQ, 
San Juan, Porto Rico; WPAM, Topeka, Kan.; 
WCBD, Zion City, Ill, and WOS, Jefferson 
City, Mo. 2 a « 


RHODE ISLAND HEARS CALIFORNIA 


“I RECENTLY tuned in station KGO of Oak- 
land, Calif., with the new Cockaday four- 
circuit tuner,” states Albert Dawson of Bishop 
Street, Pawtucket, R. I. = 

“The dance numbers came through well, one 
of which I put on the gramaphone, using a 
loudspeaker unit with two stages of audio-fre- 


quency amplification and one stage of push- 


ll amplification. 
pull ampli io a kt . 


SIX TUBES ARE EASY TO HANDL 
THREE: stages of radio-frequency amplifica- 
cation ahead of a three-step regenerative re- 
ceiver are easy to handle when you know how, 
according to Russell Sheeley of Newfields, 


“The tuning is done with three dials,” he 
claims, “which can be calibrated to wave- 
length and set at any time afterward. It com- 
bines quality and quantity to a remarkable de- 
gree and is really selective, as the last stage 
of radio is tuned in both primary and sec- 
ondary circuits with tapped primary and varia- 
ble coupling. 

“In heavy static with the circuit correctly 
tuned, the last stage can be untuned or thrown 
out of tune a little so as to almost lose all 
static. A remarkable help in controlling os- 
cillation is the coupling feature of the last 
stage of radio-frequency amplification. - 

“Stations 1,800 to 2,000 miles away can be 
brought through my loudspeaker like locals. 
During the last few months I have had KHJ 
of Los Angeles on the speaker three-fourths 
as strong as local stations.” 


FACTS YOU HUNT FOR 


CONDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 
month in this department. Readers are invited to send in questions that have puzzled 
them—but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


Does an antenna work better when it 
is strung north and south or when it is 
strung east and west? 


Ir all depends on the directions of the sta- 
tions that you want to hear; the directions of 
local interference, like power lines; and the 
directions of absorbing or re-radiating struc- 
tures, like steel or stone buildings. The ac- 
tual points of the compass; that is, the rela- 
tion of the antenna-direction to the axis of the 
earth, has no known effect on radio reception. 


Should the surface of panels for radio 


sets be smooth and polished or is it bet- 


ter to have panels with the dull surface 


that ts called the “matted” surface? 


Ir makes very little difference. If the sur- 
faces are entirely clean the leakage of elec- 
tric energy over the smooth surface is a little 
less than the leakage over the matted surface. 
But, on the other hand, the matted surface 
holds more dirt and dust and this film of dust 
will itself cause leakage. In practical work, 
therefore, the leakage across a matted panel 
may be just as great as across a smooth panel, 
or even greater. 


Is silicon, the mineral that is. some- 


-times used for crystal detectors, the same 


thing as silica? 


No. Silica is the scientific name for the 
common mineral called quartz or rock crys- 
tal. This silica cannot be used as a detector 
of radio. waves.. Silicon is something differ- 


‘ent. -It is not a: mineral at all but is a. chem- . 


ical element. The crystals of it are made in 
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the electric furnace. The similarity of nam-s 
arises from the fact that silica is a chemical 
compound of the- element silicon. It is, in 
fact, the oxide of silicon. 


Is it true that you cannot hear radio 


at all. in some parts- of the- country be- 


cause vast deposits of magnetic tron ore 
exist underground and keep away the 
waves? 


THis has been suggested many times as a 
possible cause for “dead spots” where radio 
reception is poor, but there is no evidence that 
it is really true. Possibly a buried mass of 
iron ore, magnetic or not, might affect the 
radio. waves in some way, but the details of 
such effects have never been worked eut 
scientifically. 


What is the galvanized wire sometimes 
used for antennas? 


Ir is merely iron wire that has been dipped 
in melted. zinc. A thin film of the ziac sticks 
to the wire and helps to keep it from rusting. 
This galvanized wire is. not to be recommended 
for antennas. Copper wire or phosphor-bronze 
wire is much better. 


What is the composition. of the new 
alloy called ‘ ‘permalloy,’ now to be used 
for submarine cables and for other elec- 
tromagnetic machinery? 

Ir is a mixture of nickel and iron. An 


analysis published by Arnold and McKeehan in 


e Physical Review (vol. 23, page 114) gives 
785 percent of iron and 21.5 percent of nickel. 
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| What is the chemical difference be- 
tween the three kinds of bus-wire; the 
soft, the quarter-hard and the half-hard? 


. Usuatty there is no chemical difference. 
All three kinds are merely made of copper. 
The difference in hardness is produced by the 
way the copper is treated while the wire is 
being manufactured. The soft wire is “an- 
nealed.” The hard wire is not annealed, or 
is not annealed so completely. What the an- 
nealing does, really, is to change the size of 
the tiny, microscopic crystals of copper in the 
wire, it being the sizes and arrangement of 
these crystals that determine the hardness. 


When they mention the “ionized layer” 
in the upper part of the earth's atmos- 
phere what does this mean? 


AN “ion” is an atom of any kind of matter 
that has lost or gained an electron. „For what 
this means see the article, “Bohr’s New Theory 
of Atoms,” in Poputar Rapio for April, 1924. 
Ordinary atoms are electrically neutral. 
“Ions,” on the other hand, have an electric 
charge; a negative charge if the atom has 
gained an electron, a positive charge if it has 
lost an electron. An “ionized layer” in the at- 
mosphere (or elsewhere) is a layer of gas that 


contains many of these charged atoms or ions. ` 


Because of them such a layer will serve as a 
more or less good conductor of electricity. 


How is the exact time determined in 
order to regulate the clocks that send 
out the radio time signals? 


By the rotation of the earth. Astronomers 
observe daily the passage of certain selected 
stars across the “meridian,” which is the north- 
and-south line that runs exactly overhead above 
the station. The instant of the star’s passage 
of this line serves to correct the clocks. For 
the United States this is done at the Naval 
Observatory in Washington. 


What is a Leyden jar? 


Ir is a device for storing static electricity. 
It was invented at the University of Leyden 
many years ago and was much used in the 
early days of electric science; for example, in 
Benjamin Franklin’s celebrated experiment 
with the kite. It is merely a glass jar or bot- 
tle with two tin-foil jackets, one inside the 
jar and the other outside. The tin-foil does 
not reach quite to the top of the jar. Accord- 
ingly, if one jacket is charged, the jar holds 
the charge, as any other condenser will do. 
The Leyden jar, in fact, is merely one form 
of condenser. 


How can I make some “Wood’s metal” 
for mounting crystals? 


TAKE one ounce of metallic tin of the best 


quality, two ounces of lead, four ounces of bis- 
muth and one ounce of cadmium. Melt them 
all together in a clean clay crucible or an iron 
ladle. When they are melted stir them well 
together. The result is Wood's metal. It is 
probable, however, that you will find it far 
easier to buy some of this alloy ready made 
than to make it. 


Why do the water and acid get so 
hot when you mix them together in 
making up dilute acid for use in storage 
batteries? 


SuLpHuric acid has a strong chemical affin- 
ity for water. When you mix them they com- 
bine chemically and set free much heat, just 
as hot carbon in a fire combines with the oxy- 
gen of the air and sets free keat. 


How was the electron discovered? 


THE existence of the electron was inferred 
before it was proved to exist. Many scientists 
had surmised that electricity might consist of 
many very minute particles. Sir Joseph J. 
Thomson showed that his experiments with 
a cathode-ray tube were explainable on this 
assumption. Then Dr. Millikan devised an ex- 
periment for measuring the amount of elec- 
tricity on a single electron. This last was 
probably the actual “discovery” of the elec- 
tron, though it is hard to draw the line be- 
tween it and the earlier work of Sir Joseph 
Thomson. 


Why is it that the reception of radio 
signals 1s almost always worse on a rainy 
day than on a bright clear one? 


THERE are two reasons. The first is that 
rain water on the antenna supports and on 
the insulators forms a thin film of water that 
is slightly conducting. Some of the signal 
strength leaks away through this water film. 
The second reason is that in rainy weather the 
atmosphere is likely to be disturbed and 
stormy. All such disturbances increase the 
absorption of radio waves in transit as well 
as increasing the percentage of fading and of 
static. 


What was the origin of the word 
“radio” ? 


THE word exists both in Latin and in Greek. 
It seems to have meant, originaily, a spoke of 
a wheel, which meaning survives in mathemat- 
ics in the word “radius.” From the fact that 
the spokes went out from the center in all di- 
rections came the derived meanings which sur- 
vive in the words “radiate,” “ray” and others. 
including “radio” itself. The original root of 
the word, more ancient even than Latin and 
Greek, was probably the very primitive root- 
word “ar,” which meant “to go.” 
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From a photograph of Sir Oliver Lodge made for PopuLar Rapio by Hoppé London 


How POPULAR RADIO Is Serving Science 


“CONGRATULATIONS to PopuLar RaApio and its successful endeavor to interest readers 

in scientific principles! . . . I consider that the vogue of wireless is a means of 

educating the public in some of the principles of science which have a bearing on 

their favorite pursuit, and that thus a few of them may be diverted into the paths 

of science. That is one reason why I make use.of the opportunity which POPULAR 
Rano seems to offer.” 
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From a photograph made for POPULAR RADIO 


“An Army Moves on Its Ears” 


GENERAL SALTZMAN explains, by the aid of this map-diagram, how radio provides 

the necessary means of instant communication between the units attached to an in- 

fantry division at the front. At the end of his pointer are the model guns repre- 

senting the supporting artillery;. on the front line are the tanks, and still farther 

in advance are the airplane scouts. All are linked by radio to General Headquar- 
ters and to the commanders of the infantry units. 
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How Radio Will Fight 
the Next War 


The tremendous influence that the new science 

is destined to have upon military and naval 

operations of the future, as viewed by one of 
the country’s military leaders— 


MAJOR GENERAL CHARLES McK. SALTZMAN 
Chief Signal Oficer of the Army 


É has been said many times in the 
past two years that radio will be 
the most essential scientific weapon of 
the next great war. The sudden and 
remarkable development of broadcasting, 
with its attendant rapidity of technical 
progress and its unexampled arousal of 
public interest in the possibilities of radio 
forces, has directed the attention of all 
imaginative scientists to the warlike pos- 
sibilities of these marvelous 1 new energies 
and implements. | 

There are predictions of manless air- 
planes directed by radio and arriving 
suddenly from some distant base to 
shower explosives on forts or fleets or to 
spray great cities with a fatal rain of 
chemicals. We hear of destructive radio 
rays capable of blowing up instantly the 
entire ammunition supply of a defensive 
citadel or of converting an army into 


shrivelled corpses in the twinkling of an 
eye. Terrible mechanical men, huge in 


‘dimensions and possessed of superhuman 


power are predicted as one development 
of radio control. These monsters would 
plow through an army, it is claimed, as 
an elephant through a flock of sheep. 
It is a bold man who will set limits 
nowadays to the accomplishments of in- 
ventive science. It is possible that these 
terrible devices will be invented and that 
they will work as much destruction as is 
claimed for them by the romancers. 


But ‘they have not been invented yet. 


The military experience of many cen- 
turies indicates that if they are invented, 
the invention of adequate defenses 
against them will not be far behind. 
Warfare has never been revolutionized 
quite so suddenly as this. It is unlikely 
that it will be revolutionized now. 
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Nevertheless, there is an important 
sense in which the next great war will 
be, inevitably, a radio war. 

Radio is essentially a means of com- 
munication. That is its use at present. 
So far as we can see, that will be its 
chief use in the future, whether that fu- 
ture be one of war or of peace. And it is 
as a means of communication that radio 
finds—and probably will continue to find 
—its especial importance in the military 
arts. 

It used to be said that an army moves 
on its belly. In a sense that is still true. 
The services of supply which provide to 
the mobile forces a sufficiently constant 
stream of things to eat and drink are 
among the indispensable essentials of a 
successful campaign. 

But in another sense, an army moves 
on its ears. Communication between the 
different units engaged in a joint military 
operation is quite as essential as is the 
continual supply of food, replacements 
and ammunition. Indeed, over short 
periods it is more essential. A military 
unit can exist for some hours without 
either food or water. It may hold out 
for days without further supplies of 
ammunition and without reinforcements. 

But, a fifteen-minute lapse of com- 
munications at a critical moment in any 
modern operation.may bring a whole 
campaign to naught and cause the use- 
less sacrifice of thousands of lives. 

If communications were perfect all 
along a battle front and were never in- 
terrupted, there would be no more Lost 
Battalions. What is still more important, 
there would be many fewer lost battles. 

The chief business of radio in war- 
fare is to see to it that this perfection 
and constancy of communications is 
maintained so far as may be humanly 
possible. 

The backbone of radio communication 
in a battle unit is what is called the 
“radio net.” This consists of a con- 
siderable number of what are called 
“channels” of communication between 
the different units. These channels 


should be separate and non-interfering. 

At the very front of a battle line there 
are the infantry battalions and the posts 
of observers, machine-gun squads and 
the like. Whether they occupy fixed 
positions, as in trench warfare, or 
whether they are moving more or less 
rapidly, as in a mobile campaign, it is 
these front-line troops and units that 
are in continual contact with the enemy. 
Communications between them and the 
headquarters farther to the rear are a 
vital necessity, not only to provide exact 
and up-to-the-minute information of the 
movements and actions of the enemy, 
but also to control the movements of the 
front-line troops themselves in proper 
accordance with the general plan of 
battle, which plan itself is changing con- 
tinually as the field situation develops. 

Each front-line post must be pro- 
vided, therefore; with a dependable 
channel of communication leading to the 
immediate headquarters of that post; 
usually to the headquarters of the regi- 
ment to which that post belongs. 

These regimental headquarters must 
then be tied by a dependable communi- 
cation channel to the headquarters of the 
brigade. Brigade headquarters must be 
tied to the headquarters of the division ; 
these must connect with the headquarters 
of the army corps; corps headquarters 
must have connection with the general 
headquarters of the army, and so on. 

In addition, there are necessary a num- 
ber of collateral communication channels. 
Airplane squadrons attached to the divi- 
sions or brigades must be connected with 
the proper headquarters. Observation 
balloons must have their provision for 
sending in the needed information of 
visible enemy movement. Supporting 
artillery must be in continual touch with 
the forces with which they are working 
as well as with their own observers in 
airplanes or in especially placed observa- 
tion posts. 

The communications organization of 
an army in the field requires in the 
neighborhood of 240 separate communi- 
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From a photograph made for PopuLar Rapiro by Harris and Ewing 


THE NEW FIFTY-METER RECEIVING COIL OF THE ARMY 


Lieutenant Colonel J. O. Mauborgne, on the right, is explaining to Dr. E. E. Free 

the characteristics of the resonance coil receiver developed recently for the army's 

work with short wavelengths. This coil ts adjustable for precise tuning and has 

been used successfully with waves as short as fifty meters. Such sets will be ex- 

tremely useful, it is expected, for communication to and from the front-line units 
of an army. 


cation channels. It is not always neces- case of need. 

sary that radio should provide all of This brings us to the first great prob- 
these, but it is important that radio lem which the Signal Corps of the 
should be able to provide them all in United States Army has been compelled 
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to work out in devising a radio combat 
plan for our troops. It is the problem 
of keeping all these channels separate. 

By increasing the selectivity of the 
radio sets in use and by making use of 
shorter and shorter wavelengths, espe- 
cially for the front-line posts and for the 
smaller and more mobile units, this 
problem is being solved. It is possible, 
now, to equip a combat organization in 
the field with the necessary communica- 
tion network in such fashion that inter- 
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ference between adjacent units is not a 
serious handicap. 
We have about reached, however, the 


possible limit to the number of separate, 


non-interfering channels that can be pro- 
vided in this way. If the combat forces 
of the army demand additional com- 
munication channels, as it is .probable 
that they will, the radio engineers must 
look in new directions for their pro- 
vision. 

One of these directions is the use of 
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RADIO ORDERS TO THE TANKS 


Radio apparatus which will work inside a tank in action, in spite of the tremendous 

noise of gun-fire and machinery, has been perfected by the Signal Corps. By this 

means the tanks that constitute the first line of an attacking force can be kept in 

continual touch with the infantry that follows them and with the artillery that 
covers their advance. 
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the extremely short wavelengths. The 
radio authorities of the French army 
have already made use of waves as 
short as 1.5 meters; Still shorter waves 
than this are well known in laboratory 
work. The shortest radio waves of all, 
those of infra-red rays—the so-called 
“black light”—-have already been put to 
use for communication purposes by the 
Signal Corps of our army. 

It is distinctly possible that radio sets 
working on waves between twenty meters 
and a few centimeters can be perfected 
to a point where they will provide some 
hundreds of additional non-interfering 
channels for communication between the 
front line units. Between these units 
it is not necessary that long distances be 
covered and accordingly the high ab- 
sorption of the very short: waves by the 
atmosphere and other obstacles is no par- 
ticular objection. > 

Indeed, in some ways this high ab- 
sorption and short range is a positive 


advantage. It helps to prevent inter- 
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Underwood & Underwood 
THE PORTABLE TRANSMITTER FOR TANK CONTROL 


This transmitting station, mounted on a truck, is used by the officer commanding a 


tank advance. 


the men inside each of the moving tanks. 


ference between neighboring units on the 
front line. The commander of a bat- 
talion in the trenches or of a forward 
placed machine-gun post must not only 
be able to communicate with his own 
headquarters in the rear but he must 
be able to do so without interference 
from the similar communications of his 
neighboring commanders to the right and 
left of him. : 

Another possibility of further multi- 
plication of communication channels fies 
in the use of’ directive radio beams. Ex- 
perimentation on this has already gone 
far enough to assure us that it is possible 
to restrict the transmitted waves of a 
properly constructed station to a com- 
paratively narrow wave front. Progress 
in this direction is sure to be rapid and 
will provide, obviously, a great increase 
in the number of possible non-interfering 
channels. a l 

A third possibility of acquiring addi- 
tional separate chanels lies in what might 
seem at first sight to be a backward 


Over his radio telephone this officer keeps in continual touch with 


On top of the transmitter truck ts seen 


the resonance wave coil antenna. Similar antennas serve for reception on the tanks. 
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to work out in devising a radio combat 
plan for our troops. It is the problem 
of keeping all these channels separate. 

By increasing the selectivity of the 
radio sets in use and by making use of 
shorter and shorter wavelengths, espe- 
cially for the front-line posts and for the 
smaller and more mobile units, this 
problem is being solved. It is possible, 
now, to equip a combat organization in 
the field with the necessary communica- 
tion network in such fashion that inter- 
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ference between adjacent units is not a 
serious handicap. 

We have about reached, however, the 
possible limit to the number of separate, 
non-interfering channels that can be pro- 
vided in this way. If the combat forces 
of the army demand additional com- 
munication channels, as it is .probable 
that they will, the radio engineers must 
look in new directions for their pro- 
vision. 

One of these directions is the use of 
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RADIO ORDERS TO THE TANKS 


Radio apparatus which will work inside a tank in action, in spite of the tremendous 

noise of gun-fire and machinery, has been perfected by the Signal Corps. By this 

means the tanks that constitute the first line of an attacking force can be kept in 

continual touch with the infantry that follows them and with the artillery that — 
covers thetr advance. 
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the extremely short wavelengths. The 
radio authorities of the French army 
have already made use of waves as 
short as 1.5 meters; Still shorter waves 
than this are well known in laboratory 
work. The shortest radio waves of all, 
those of infra-red rays—the so-called 
“black light”—have already been put to 
use for communication purposes by the 
Signal Corps of our army. 

It is distinctly possible that radio sets 
working on waves between twenty meters 
and a few centimeters can be perfected 
to a point where they will provide some 
hundreds of additional non-interfering 
channels for communication between the 
front line units. Between these units 
it is not necessary that long distances be 
covered and accordingly the high ab- 
sorption of the very short: waves by the 
atmosphere and other obstacles is no par- 
ticular objection. > 

Indeed, in some ways this high ab- 
sorption and short range is a positive 
advantage. It helps to prevent inter- 
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ference between neighboring units on the 
front line. The commander of a bat- 
talion in the trenches or of a forward 
placed machine-gun post must not only 
be able to communicate with his own 
headquarters in the rear but he must 
be able to do so without interference 
from the similar communications of his 
neighboring commanders to the right and 
left of him. : . 

Another possibility of further multi- 
plication of communication channels lies 
in the use of’ directive radio beams. Ex- 
perimentation on this has already gone 
far enough to assure us that it is possible 
to restrict the transmitted waves of a 
properly constructed station to a com- 
paratively narrow wave front. Progress 
im this direction is sure to be rapid and 
will provide, obviously, a great increase 
in the number of possible non-interfering 
channels. SORS m 

A third possibility of acquiring addi- 
tional separate chanels lies in what might 
seem at first sight to be a backward 


THE PORTABLE TRANSMITTER FOR TANK CONTROL 
This transmitting station, mounted on a truck, is used by the officer commanding a 


tank advance. 


the men inside each of the moving tanks. 


Over his radio telephone this officer keeps in continual touch with 


On top of the transmitter truck is secn 


the resonance wave coil antenna. Similar antennas serve for reception on the tanks. 
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step. This is the use of wires. 

Wire telephones have been the main 
reliance of armies in all recent wars. 
They were a great advance over. the 
former wig-wag and courier systems 
but they were far from perfect. Wire 
breakage is too frequent, especially in 
an area that is subject to bombardment 
by artillery or by airplanes. 

The recent development of line-radio 
methods may go a long way toward 
meeting this difficulty. If radio waves are 
used on the wires instead of the older 
direct-current telegraph or ordinary 
telephony, breaks in the wires do little 
harm. The radio waves leap the gap 
and go on. It is probable, therefore, 
that line radio over wires will be an im- 
portant feature of army communications 
in the next war. =- . ‘ 

Still other increases in the number of 
channels are possible by such devices as 
the Hammond double-modulation: system, 
the use of multiple codes and the like. 
There is small doubt that the next few 
years will demonstrate that radio will be 
able to provide as many non-interfering 
channels as the army may demand, even 
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if this number should run into thousands. 
In. this question- of non-interfering 


channels, : there is another matter to be 


reckoned with. This is ovr intentional 
interference with the radio communica-' 
tions of the enemy and the prevention 


of his intentional interference with ours. 
During the last war the experts of — 


the German navy worked out an in- 
genious interference producer consisting: 
essentially of a sending set with two. 
rotating variometers. This set transmitted. 
a continual “mush” covering all the ordi- 
nary wavelengths; leaving clear, however, 


one single channel through which their, 


own radio communication was to be con- 
ducted. 
It is understood, however, that the 


operation of this device in practice was | 


not .an entire-success. In spite of the 
intention to keep open one single channel 
for uninterrupted use, it was found that 
the interference with German communi-. 
cations was ‘even more serious than the 
interference inflicted on the enemy. 
This is the probable result of any such 
device. It is unlikely, in actual warfare, í 
that any enemy would attempt to fill the 
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THIS RADIO-CONTROLLED AIRCRAFT IS LIABLE TO CAPTURE 


The radio experts of a defending force may be able to interfere with radio-con- 

trolled devices. sent against them. In aircraft warfare radio will be more useful, 

General Saltzman believes, for ship-to-ground communication than for automatic 

control. On the lower right wing of this airplane may be seen the two wind-driven 
generators that supply the power for the radio transmitter. 
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Official photograph, U.S. Navy 


TORPEDOES MAY YIELD TO RADIO CONTROL 
Torpedoes directed by radio signals have been perfected and tested. But these 


tests have not allowed for intentional interference. 


The radio experts of the 


threatened ship may be able to send out radio waves of their own that will deflect 
the approaching engine of death or cause its mechanism to jam, “It is one thing 


to hit a target,” 


says General Saltzman, “and quite another thing to hit-a man who 


is trying to shoot you.” 


ether with an interfering mush. There 
would be too much danger of spoiling 
his own communications. The kick of 
the gun would be worse than its bullet. 

There is a real problem, however, in 
the maintenance of secrecy. What you 
send out by radio the enemy. can pick 
up as easily as you can.. Ordinary tele- 
graph codes: are a very insufficient pro- 
tection, for what one man can devise in 


the way of a secret code another man can 
read if he has time enough. 

That last is the crux of the matter. 
You must see to it that the enemy lacks 
time to read your code. Hence the de- 
sirability of the mechanical code writers 
which automatically scramble a radio 


- message at the sending station and un- 


scramble it at the receiving one. The 
codes of these instruments-can be altered 
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at intervals according to a pre-arranged 
scheme. By the time the enemy has 
secured the clue to one code, that code 
has been abandoned and another one is 
in use. 

Still further possibilities lie in the 
use of the new radio-vision devices. 
Machines like this could send written 
messages, coded or uncoded, from the 
front to headquarters or vice versa. 
Maps or photographs could be sent also 
and would be of tremendous asststance m 
planning or carrying out all kinds of 
military operations. 

All such .visible areas ‘ela be 
automatically scrambled and unscrambled 
by the sending and receiving machinery. 
A double code would be possible; one 
for the radio transmission, another for 
the printed message or other material 
that was sent. That the enemy could 
fead such a double code in time to do 
him any good is extremely doubtful. 
` Another problem that the Signal Corps 
has had to meet in designing a communi- 
cation network for the army is the prob- 
lem of mobility. It is impossible to lug 
around a complete broadcasting station 
with each infantry battalion. Neverthe- 


¢ 


less, it is essential that the front-line 
posts shall be able to transmit as well 
as to receive. 

The solution of this problem is the 
portable set now in use in the army and 
known as SCR-77-A. This set weighs 
but seventy- -five -pounds and is operated 
by two men. The antenna is a loop. 
Power is supplied by batteries. The 
wavelength range. is from seventy-four 
to seventy-six. meters, providing nine 
non-inter fering’ channels for communica- 
tion. A break-in device provides for 
two- -way communication, 

This set can be. .picked up at a mo- 
ment’s notice and carried along behind 
advancing troops. On arrival at a new 
position the set is-merely placed on the 
ground, a few adjustments are made, and 
in a minute or less the set is ready 
either for transmission or for reception. 

This SCR-77-A set has weaknesses 
and shortcomings, but so had Dr. Alex- 
ander Graham bBell’s first telephone 
transmitter. This set was the first short- 
wave set ever designed for a military 
purpose, and the Signal Corps deserves 
great credit for its initiative in entering 
a comparatively unknown field of re- 
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THIS MAP WAS SENT AND RECEIVED BY RADIO 


To demonstrate the possibility of sending military mops from one 
to another very rapidly, POPULAR RaDio requested M 


ington, D. C., 


art of the army 
r. C. Francis Jenkins of Wash- - 


to send and receive this map over his apparatus for transmitting 


photographs and drawings by radio, 
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NO MORE LOST BATTALIONS 


These Signal Corps men attached to the training station at Camp Vail, New Jer- 
sey, are demonstrating how easy it is for troops accidentall ly isolated in ‘the field to 
e 


rig a temporary antenna and get in touch with their comra 


search and development to bring forth a 
new type of radio apparatus: Notwith- 
standing any defects in this first short- 
wave set, the results have been far.reach- 
ing and will be reflected in other short- 
wave equipment of the Signal Corps. 
The chief problem in providing still 


‘greater mobility than this—if, indeed any 


greater mobility be mnecessary—is the 
problem of high-tension current for the 
plate supply. Dependable batteries com- 
petent to supply this are both bulky and 
heavy. Possibly some inventor will pro- 
duce some day a method of sending out 
radio power from the rear so that this 
power can be used to supply mobile sets 


on the front. 
If this could be done, every front- 


line commander. could carry his own in- 


dividual radio ‘telephone in his pocket 


and be thus in continual mouth-to-mouth 
communication with his commander back 
at headquarters. This has already been 
provided for airplanes in flight, where 


' Quick 
quarters and the front may be quite as 


s back at headquarters. 


the motion of the plane supplies the 
necessary power for the transmitter. - 

As another future solution of this 
problem, some radio engineers dream of 
a way of adding a local modulation to a 
wide-spreading system of standing car- 
rier waves created by a powerful central 
station well behind the lines. This is 
merely a variant, of course, of the idea 
cf sending radio power to the mobile 
stations. Which of these ideas, if either 
of them, will prove to be the final solu- 
tion of this problem it is not now pos- 
sible to foresee. 

The final problem of army radio com- 
munications is that of speed. This is 
related to the problem of providing more 
channels. The more words that can be 


‘handled by one channel the fewer chan- 


nels, in general, will be necessary. Speed 
is also important for its own sake. 
. communication between head- 


important as sure communication. 
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Official photograph, Army Alir Service 
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THE ARMY’S RADIO-CONTROLLED TANK 


This model armored car, now at McCook Field, Ohio, has been operated successfully 
by radio signals sent out from an airplane flying overhead. This same tank, entirely 
unoccupied, ran through the streets of Washington under the direction of a radio 

operator riding in an automobile many yards behind, : 


One suggestion is the use of double 
modulation for telegraphy; dots being 
sent at one frequency, dashes at another 
frequency and spaces at a third. By 
using the codes and devices already avail- 
able it has been possible to send as many 
as 1,000 words a minute. It is probable 
that this speed can be greatly increased 
even with usual radio apparatus. The 
radio-vision apparatus provides for still 
more considerable increases, since a page 
of printed matter containing several 
thousand words can be sent by this 
apparatus in a few seconds. 

Radio is already well equipped, as you 
can see, to provide future armies with 
the communications that they need; the 
“ears” without which no army can move 


or fight. ` Now how about the predicted 
applications of radio-controlled ma- 
chinery ? 

There is no denying that these appli- 
cations are possible. Ships have been 
directed by radio; automobiles have 
steered themselves through the streets 
of Washington, the operator seated at 
his radio transmitter in another car 
following along behind; manless air- 
planes have been flown successfully by 
radio signals from the ground. | 

Still more spectacular predictions such, 
for example, as the flight of destructive 
aerial torpedoes controlled from air- 
planes flying in safety far behind and 
above their convoy; these are also pos- 
sible so long as nobody interferes. 
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It is the same old problem of it being 
easy to shoot a man with a rifle. Any- 
body can do this when the “man” is a 
pasteboard dummy set up a few yards 
away. But when the man is as active 
as you are; when he too has a rifle and 
when he is trying his best to shoot you, 
markmanship becomes a different matter. 

Just so with these radio-controlled tor- 
pedoes and poison-charged airplanes. 
The calamity howlers who fear them so 


much forget the possibilities of defense. 


It is usually not so very difficult to dis- 
cover the code that underlies the radio 
signals by which such radio-controlled 
devices are operated. Transmitting sta- 
tions of the defending army might be 
able actually to capture such engines of 
destruction and return them to their 
senders. A lesser degree of interference, 
sufficient in most cases to destroy the 
effectiveness of the radio control, would 
be still easier to accomplish. 

When the old battleship, the Iowa, 
was fired on and sunk under radio con- 
trol off the Carolina capes, nobody was 
trying to interfere. The radio control 
officers had the ether to themselves. It 
would not be so in war. Maybe under 
the conditions of real warfare, the battle- 
ship would have responded to enemy 
signals, turned around and proceeded to 
ram her supposed controllers. 

The history of warfare has been a 
well balanced struggle between inven- 
tions for offense and inventions for de- 
fense. The invention of ship armor was 
met by the invention of the armor- 
piercing projectile. The use of poison 
gas was met by the perfection of the 
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gas mask. Neither the destroyer nor 
the protector is ever very far in ad- 
vance of the other. 

And so, we may be sure, it will be with 
whatever real “death rays” have been in- 
vented or will be invented. If radio 
turns itself to destruction, some other 
branch of radio will be turned simul- 
taneously to the duty of protection. 

Meanwhile, the real business of radio 
in warfare will be that service that it 
alone can render efficiently, the service 
of communication. 

This brings us, finally, to what re- 
mains one of the most pressing problems 
of the Signal Corps. This is the pro- 
vision of adequately trained men for 
quick service in case of war. A com- 
petent. radio man cannot be created by 
signing a paper or by pinning a chevron 
on somehbody’s sleeve. It takes months 
of hard study. The best men need not 
only months but years of experience. 

How are we to get these men in time 
of war? a 

The only visible scurce is the great 
and growing body of American radio 
amateurs. It is to be hoped that every 
patriotic amateur will take the trouble 
to acquaint himself with the needs of the 
Signal Corps and with the things that he, 
the amateur, must know in order to serve 
his country in time of war. 

Only thus will radio be ready to do its 
bit. The best plans in the world, the 
last word in technical knowledge and 
equipment, will not avail one iota if 
we cannot obtain, should we need them 
quickly, the men to operate this equip- 
ment and to make these plans effective. 


Is Radio Guarding the Morals of Our Boys? 


“THE percentage of juvenile cases among boys in 
the courts in this country has been reduced in the past 
two years about 41 percent, which 1s due very largely 

to the interest in radio.” 


—Mawnse- M. KEITH 
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A SWINGING ANTENNA LIKE THIS CHANGES THE TUNING 


Antennas rock when the bough bends or the tree sways in the wind. If the wind 
blows the tree toward the house, the antenna sags down to the position shown in 


the dotted line. 


This changes the capacity of the antenna and ts often the cause of 


fading signals. 


HOW TO IMPROVE 
BROADCAST RECEPTION 


Helpful Hints on Tuning 


An article of practical value to every user of 
a radio receiving set, written by one of the 
world’s foremost radio authorities— 


JOHN 


A® odd thing about the transmitter 

defects (described in the article of 
last month) is that their effects upon 
the receiver are in a number of respects 
like those of certain defects which may 
exist in the receiving set. itself. 

‘Where the difficulty in reception is 
caused by something that has. gone 
wrong at the transmitting station, you 
have, of course, no direct cure available 
to you. You may write to the broad- 
casting station explaining the trouble 
and your observations upon it; and you 
should do that in every instance, for 
you will thus be helping not only your- 
self but thousdnds of other listeners. 


V. L. HOGAN 


On the other hand, if the defective 
operation is to be blamed upon your 
own receiving apparatus, you have the 
opportunity of remedying it right before 
you. All you need is a little informa- 
tion as to what produces these possible 
troubles in radio receivers, and a few 
suggestions as to how they may be 
eliminated. 

It is probably worl while, therefore, 
to interrupt our discussion of trans- 
mitter troubles at this point so that we 
may consider for a moment some of the 


things that can happen at a receiving | 


station and which will. produce similar 
effects. , 
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HOW TO IMPROVE BROADCAST RECEPTION 


Unless you are able to determine def- 
initely whether some particular phe- 
nomenon is due to a cause existing at 
the radio sending station, you will nat- 
urally hesitate to write to the broadcaster 
about it. There would be the distinct 
possibility that the trouble really lay in 
your own receiver and that the. broad- 
cast station management could do noth- 
ing whatever to. help you! | 


Frequency Changes in Your. Receiver 


Let us first take up the effects pro- 
duced by variations in the frequency. of 
the carrier wave received from a radio- 
telephone transmitter, so- that we may 
find out what things can happen within 
your receiving set and there produce 
similar effects, 

As I pointed out last oni fluctua- 
tions in the frequency of a carrier wave 
may occur slowly, or with moderate 
rapidity, or even at a high rate. The 
resulting effect will, of course, be dif- 
ferent in each of these cases. 

A slow change of carrier frequency 
will cause the signals heard in a sharply 
tuned receiver to vary slowly in strength, 
as the wave swings in and out of 


p ISULA TÖR 


ANTENNA WIRE 


END OF PULLEY 
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resonance with the receiver. It is al- 
most obvious that an identical effect 
would be produced if something caused 
the resonant frequency of the receiver 
to vary slowly, for then, assuming the 
carrier wave to remain fixed in fre- 


quency, the receiver itself would slowly 


swing in and out of tune. As the re- 
ceiver’s tuned frequency departed from 
the frequency of the carrier wave, the 


‘signals would necessarily weaken, only 


to become stronger again as the receiver 
returned to resonance with the wave fre- 
quency. 

Possibly you are one ai those listeners 
who has always thought that the fre- 
quency to which his receiver responded 
best was determined by the settings of 
the dials and by nothing else. An im- 
pression of that kind is certainly war- 
ranted by some of the discussions of 
tuning that have been written, but it is 
really far from the fact. Where we 
are considering only the closed tuned 
circuits of a receiver, that is to say, 
the circuits in which a coil is shunted 
directly by a condenser for tuning, it 
is safe to consider that the tuning de- 
pends mainly (if not entirely) upon the 


FLEXIBLE 
STEEL CABLE 


THE RIGHT WAY TO FASTEN AN ANTENNA TO A TALL TREE 


By using a pulley and weight fastened to the end of the antenna (as shown above) 

you can get rid of the trouble caused by the swaying of the tree in the wind. The 

weight takes up any slack in the wire and keeps the antenna always at the same 
tension and consequently always at the same distance from the ground. 
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values of. the coil and the ‘condenser, 
‘and that some particular setting of the 
tuning condenser is invariably best for 


the reception of some single wave fre- 
On the other — 


quency (or wavelength). 
hand, where the antenna circuit is to be 
taken into account the situation’ is very 
different. 


How to Tune the Antenna Circuit 


It is probable that most of. the re- | 


ceiving sets in use require reasonably 


` accurate adjustment of the antenna cir- © 
' felt to a serious degree. 


cuit in order to give good signal. strength 
from moderately distant stations. Such 
- adjustment means that the natural elec- 
trostatic capacity of the antenna, in con- 
junction with its. inductance, must be 
balanced against the inductance of the 


coils and the capacity of the condensers - 


that are connected in the antenna-to- 
ground circuit within the receiving set. 
The resonant wavelength of such an 
antenna circuit, or (which is another 
way of saying the same thing) the wave 
frequency that will best be received at 
any time, is controlled by the values of 
all these inductances and capacities. 
Thus, even though you may leave the 
adjustable coils and condensers within 
the receiving set at any fixed value, the 


AN TE; NNA 


YVOQOQOQC 


- slightest change in the inductance or 
- capacity of your receiving antenna will . 
change the “tune” of your receiver. If 


the change in the ‘antenna circuit is 
slight, the effect may not be serious; 
‘also, if .your. receiver uses a broadly 
tuned (or so-called “aperiodic” ) antenna 
circuit you may. not notice the variations. 


On the other hand, (and this is the situa- 


tion with most of the receivers in use), 
if your antenna circuit is sharply tuned 
you will find that fluctuations in your 
antenna constants will make themselves 


.It is a fortunate thing there are nly 
two general causes for such changes in 
antenna capacity and inductance. One 
of these is the actual movement of the 
receiving antenna with respect to other 
conducting bodies in its neighborhood, 
and the other is the variation of capacity 
of other wires or conductors located 
near the antenna under consideration. 


Variations of Antenna Capacity 


Taking up the first of these, it is not 
hard to see that if your antenna is a long 
wire, hung loosely so that it may swing 
in the wind, it will have a larger capacity 
when it dips down toward the earth than 
when it is drawn high above the ground. 


THE SINGLE CIRCUIT IS SENSITIVE TO ANTENNA CHANGES 


The secondary circuit ts the most sensitive part of any receiver and in the single 

circuit the antenna ts directly connected to this part of the receiver. Three-cir- 

cuit sets, especially those in which the antenna is left untuned, are affected very little 
by changes in the capacity of the antenna. 


HOW TO IMPROVE BROADCAST RECEPTION 


——— SEPARATE 
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‘SEVERAL 
FEET ——~ 


HOW TO TEST FOR VARIATIONS IN THE RECEIVING SYSTEM 
On the right is the receiving set (such as is shown on the preceding page) or any 
other set which is to be tested. On the left is shown a circuit for an oscillator 


capable of producing continuous and steady radio-frequency oscillations. 


By tun- 


ing the two sets to the same or “beat” note, variations in the receiver will produce 
periodic howling noises. 


This is simply because the antenna wire 
acts like one plate of a condenser, the 
other plate being the conducting surface 
of the ground; we all know that the 
nearer the two plates of a condenser are 
placed together, the higher will be the 
capacity of that condenser. The changes 
of capacity produced by a slight swing- 
ing of an antenna wire may be so small 
as not to affect tuning appreciably, but 
as a practical matter it is not uncommon 
for received signals to fade out and 
swing in again as the antenna drifts 
back and forth in the breezes. 

In most instances such variations in 
signal strength, caused by changes in 
the receiving antenna, sound very much 
like the signal intensity variations that 
are caused by frequency fluctuations at 
the transmitter. Indeed, they also sound 
a good deal like the common “fading” 
effects that are due to the little-known 
changes in space between the transmitter 
and the receiver. Usually, however, 
when the soaring of signal strength is 
caused by movement of the receiving 
antenna wires it is of more or less regu- 
lar or periodic occurrence; that is, the 
signals swing in and out a more or less 
definite number of times per minute, 


corresponding to the mechanical swings 
of the antenna wires. 

The obvious cure for this particular 
defect is to string your receiving antenna 
fairly taut, and if it is suspended from 
a tree or other support that can sway in 
the wind, to rig it with a weight and 
pulley so that it will not dip toward 
the ground. This alone may not be 
enough, however, for if there are tele- 
phone lines, power wires or in fact any 
conducting bodies near the antenna, and 
if they can swing or move toward and 
away from the antenna wire, its effective 
tuning will be changed by their motions. 
For best results, then, you must not only 
prevent your own antenna from swing- 
ing but you must locate it out of the 
vicinity of all other conducting bodies 
that can move. 


A Test for Frequency Variations 


There is one infallible test by which 
you can determine whether variations 
in signal strength are caused by fluctua- 
tions at the transmitter, by changes in 
your receiving antenna constants, or by 
a “fading” effect in space between the 
sending and receiving stations. By con- 
necting a simple tuned-antenna (single- 
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circuit) regenerator to your antenna and 
tuning it to a moderately distant broad- 
casting station while allowing the receiv- 
ing set to oscillate, you can find out 
whether the fluctuations are of frequency 
or of intensity. To do this, you should 
adjust the receiver to oscillate at a fre- 
quency just the veriest trifle different 
from the frequency of the carrier wave. 
This can be done by setting the tuning 


condenser or inductance as closely as 


possible “between the two whistles” that 
are characteristic of oscillating-receiver 
or heterodyne reception, and carefully 
tuning to one side or the other so that 
a slow beat-flutter in the signal is heard. 
Such exact adjustments are difficult un- 
less you use a vernier or geared con- 
denser, but in that case are not hard to 
obtain. 

With the regenerator so adjusted, 
listen carefully to this fluttering sound 
produced by the slow beats between the 
carrier wave and the oscillations of your 
own receiver. If the flutter swings in 
and out, or if it turns into a musical 
tone of varying pitch, you may be cer- 
tain that frequency changes are taking 
place somewhere in the system. If the 
flutter or the low musical beat note 
remains practically constant, but the 
sounds increase and decrease in intensity, 
you may be sure that the carrier wave 
is constant in frequency, that your an- 
tenna does not swing enough to worry 
about, and that the fading is caused 
either by power variations at the trans- 
mitter or by fluctuations of the “carrying 
power” of the space between your re- 
ceiver and the transmitting station. 


How to Find Out Where the Change 
Occurs 


Let us assume that this test shows, 
by the changes in pitch of the beat-note 
heard when you allow your regenerator 
to oscillate at a frequency very near to 
that of the carrier wave, that somewhere 
in the system there is a change of radio 
frequency going on. The next thing 
to find out is whether the frequency 


' own receiver. 


variation is at the transmitter or in your 
own receiver. This is easy. All you 
have to do is to set up a radio-frequency 
oscillating circuit (which may be another 
regenerative receiver) near, but not too 
near, to your own receiving set, and 
pick up the oscillations which it pro- 
duces. Such an oscillator will generate 
radio-frequency currents of practically 
constant frequency for reasonably long 
periods of. time and you should have no 


difficulty in producing a beat-note, signal 


between its oscillations and those of your 

If this beat-tone is constant in. pitch, 
even when’ the sound frequency is’ re- 
duced to a very low note or flutter, 
you can assure yourself that your re- 
ceiver’s oscillation frequency is uniform 
and, therefore, that your antenna does not 
change appreciably in its constants under 
the conditions of your tests. It is a fair 
conclusion, having procured these re- 
sults, that the frequency variation is oc- 
curring at the radio transmitting station 
upon which the observations were taken. 
This can be checked by stopping your 
receiver from oscillating, tuning it to 
the transmitter in question and then 
adjusting the second oscillator (which 
uses no antenna, of course) to make 
beats with the wave currents from the 
broadcasting station. If these beats are 
of variable pitch, that is, if the beat or 
note frequency changes while you are 
listening and without your touching the 
receiving set or oscillator, it is proof 
that the carrier wave is varying in fre- 
quency and you are entirely justified in 
writing to the broadcasting station to 
ask them to steady things up so as to 
permit improved reception. 


Changes in Nearby Conductors 


The second general cause of changes 
in the inductance and capacity of re- 
ceiving antennas is even more serious 
than the mechanical swinging discussed 
above, but fortunately it does not happen 
so frequently. 

Where a large number of receiving 
sets are installed close together, however, 
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ARE PLENTIFUL 
In neighborhoods where antennas are strung close together, great care must be used 
in tuning; otherwise ‘the set will break into oscillation and spoil the reception of 
r every other nearby receiver. 


as in the same apartment house, it often 
creates a great deal of annoyance. This 
second cause is the variation of capacity 
of conductors in the vicinity of the 
receiving antenna. For instance, if an- 
other receiving antenna is hung within 
fifteen or twenty feet of yours and is 
connected to ground through a receiving 
set, the operation of tuning that other 
instrument is likely to throw your re- 
-ceiver out of adjustment. `> . $ 

To illustrate this, let us assume that 
you have “tuned in” the signals that you 
‘desire to hear from some particular 
broadcasting station. This has been 
done, we will say, while your neighbor’s 
antenna tuning condenser is set at 20° 
‘on the scale. If, now, he moves his 
condenser to 80° (for example) he may 
increase the effective capacity of his 
antenna, and, also, because your two 
antennas are close together, increase the 
capacity of yours. 
to throw your receiver so far out of 
tune that the signals to which you were 
listening would vanish quite without 
warning, and you would have to retune 
your set to bring them in again. Should 
it happen that the act of retuning your 


That would be likely 


receiver similarly disturbed your neigh- 
bor’s reception, he would be likely to 
adjust his once more and thus again 
disturb your balance. Thus an exceed- 
ingly aggravating condition may arise, 
and you may neither be able to enjoy 


the operation of your outfits! 


If you notice tuning effects of this 
kind, which are evidenced by the sudden 
dropping out of signals, or by their 
irregular weakening, or by their appear- 
ance at various different settings on your 
antenna tuning scale, first see how far 
your receiving antenna is from other 
wires. If there is another antenna near 
it, get together with your radio neigh- 
bor and find out by experiment whether 
the adjustment of his set affects the 
tuning of yours and wice versa. If you 
interfere with each other in this way, 
try to work out a plan whereby your 
two antennas may be kept as far apart 
as possible, and after moving them to 
the new locations, try the test again. 
Sometimes it happens that the two 
antennas cannot physically be separated 
far enough to prevent them from affect- 


‘ing each other; in such instances some 
improvement may be had by installing 
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HOW A SILENT OR BEAT NOTE IS PRODUCED 
When two high-frequency waves are near the same rate of oscillation, they rein- 
force each other and neutralize each other in regular sequence. If this sequence 
occurs at a rate above sixteen times a second, an audible note is produced in the 


telephones. The two sides of the V in 


as one of the radio frequencies changes wavelength. 
‘no sound” 


marked ‘ 


broad-tuned antenna circuits in both 
receivers, for the reactions caused by 
tuning coupled circuits will generally be 
less. Some loss in signal strength may 
be experienced, but as a rule it will be 
more than compensated for by increased 
convenience in tuning. 

Neighboring antennas are not the only 
conductors that change in capacity and 
thus affect tuning conditions. If your 
antenna runs close to a power wire or 
a telephone circuit, you may find that 
certain broadcasting stations tune in best 


In next month’s articte I will try 
tuning and receiving. All of these 


the diagram show the plotting of this note 
The darkly shaded section 
is the “beat” note. 


at one setting sometimes and at other 
settings at other times. Where a certain 
wavelength is best heard on your tuner 
may then depend upon whether some- 
body’s telephone is idle or is in use, or 
whether a certain elevator is running, or 
whether the lights in some particular 
house are turned on or off. The remedy 
for troubles of this kind is to follow the 
good old rule of keeping your receiving 
antenna as far as you possibly can 
. from all other conductors, including wire 
lines and your neighbors’ antennas. 


to explain some other odd effects in 
troubles are of quite frequent occur- 


rence, and very few of them are well understood by the majority of radio 


listeners. 


Even though you may not now be bothered by any of them, 


they may be worrying your friends and by learning about them you can 
perhaps be extremely helpful. 


| Tips on Tuning 


GENERALLY speaking, a selective receiver (one that tunes sharply) is a good 
one, because this is evidence that there are few losses in the set itself. 
x * * 


Don’t be discouraged if the primary circuit does not tune sharply. It is due 
to the high resistance of the antenna circuit, and beyond making sure that you have 
a good ground connection, there is little that can be done about it. 

k k*k * 


IF you have no vernier condenser, the sharpest kind of tuning can be done by 
resting the rubber end of a long pencil between the edge of the dial and the panel 
and turning slowly so as to get a micrometer effect. 

l x * * 


VARIATIONS in the internal capacity of different tubes will often change the 
tuning slightly. When you put in a new tube be sure to test for this variation— 
or else you may find that the tuning chart varies. ' 

k k * 


IF you cannot make the tickler work, it may be due to a partially exhausted 
“B” battery. One bad cell in the whole block will sometimes cause a loud squeal 
that is hard to find. 

* * & 

Broan tuning and weak signals are often the result of moisture collecting in 
the insulation of the tuning coils. They may not feel moist to the hands, but the 
dampness is there just the same. You will be surprised at the improvement that 
follows a good drying out in the sunlight or by placing the apparatus near the stove. 

* * * 


For summer work a short antenna cuts down the static. The signal may also 
be somewhat weaker, but it does not fall off as much as the static and the result 
over-all will be more pleasing reception. 

k * * 


Loose or worn variable condenser shafts make it appear that the broadcasting 
from one particular station is never on the same wavelength. Keep the thrust 
bearings tight enough to prevent variation in the spacing of the plates and the sta- 
tions will always come in on the same dial settings. 

k k 


A GRADUAL change in the location of the best point on the dial for a station 
that you hear often is sometimes due to a change in capacity of the set caused by 
the drying out of the wood of the cabinet. This is particularly true if the cabinet 
fits closely against the tuning coils or condensers and if the wood is new and green. 

k * & 


Some home-built sets tune to one division on the dial when the hand is resting 
on it and to another place when the tuning is done with a pencil rubber. In most 
cases this is due to the fact that the rotary plates of the condenser are connected 
to the grid circuit, and the capacity of the hand near the shaft, changes the tun- 
ing. The remedy is to reverse the connections to the condenser so that the rotary 
plates are grounded! 

k * * 

You can learn to tune a set by “rule of thumb” without knowing what the dif- 
ferent controls actually do, but you will be able to tune quicker and more accu- 
rately if you have, at least, a working idea of what happens electrically when you 
make a change in adjustment. oe. G 

Ir a local station is too loud on two steps and not loud enough on one step, 
leave the jack in the second step and control the volume by slightly tuning out the 
signal. This gives better reproduction than turning down the rheostats. 


—ALFreD P. LANE 
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American Telephone and Telegraph Co. 


HOW OBSTACLES DEFLECT RADIO WAVES.. 


This airplane map of New York City shows how the signal -strength of the radio 
waves from a broadcasting station is affected by the ‘mass of -steel-buildings-in the 
city, just as underground masses of metallic ores may deflect- ona modify them. 


There may be a mine underneath your house. 


There — 


is now no way of finding new mines, except to stumble 


over them by chance. 


Radio ought to be of. great use 


in exploring underground conditions. and discovering 


unknown bodies of ore. 


Radio amateurs have a chance 


to work this out—and maybe to make their fortunes! 


By E. E. FREE, Pu.D. 


N the days when King Solomon sent 

his engineers and his soldiers off into 
the land of Saba—which we know as 
Sheba—to bring’ back gold ‘and copper 
for his temples, there was only one way 
of finding mines. You walked around 
until you chanced to see some gold or 
some copper ore sticking out. of the 
ground. Then you had found a mine. 
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A lot of things have changed since 
the days of -King Solomon -and the 
Queen of Sheba but this is one thing 
that has not changed. 
mines,.in this century of steam engines 
and airplanes and radio, 
same way that Solomon’s engineers 
found them. We walk around until we 
stumble over them. _ 


We still find. 


in the self-;. 
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famous silver. Amp: r in N evada, >: Was- .. business of. mine finding 4 AS utterly capri- 


-discovered because, as prospector’ smule 
got away and kicked a chunk. off” asfočk.- 


The * chunk proved ° “to ‘be ' silver ore.” 3 


x “cious. 
Ie 


You- -just : “go “out Somewhere’ in 
“a ‘country “that” looks: generally Promis- 
ting and wander aröund waiting for Lady 


“Cobalt, ‘one of-thé'-richësë of thë SEANA: Luck’ to touch. you on the. _shoulder. 


dian camps, hað ta~ railway built! right* 


over the ore without, anybody, Fecogniz-_ 
- The blacksmith: ‘of the: “construc. ; 
tion gang ‘used alunip, “of the ‘Silver. ore”: 
‘fora spare anvil; thinking: that” it was ° 


ing it. 


ordinary röck: ~: Ft ~Was. ‘months, -after=. 


ward before- -anyone : Fecognized: ‘that the - 


railway- builders had accidentally fotind 
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the EEA spot™ ins. ‘California -where 
some men came. along’: a few: ‘years later 
and ’ ‘discovered-—by ‘absolute ‘accident— 
a silver. -miné.’ ‘from? “which: they have 
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‘can help.. 
off the ‘telltale corner of: tthe rock ‘and 
-you see there before your eyes the: ‘thin 
-thread of” gold or silver ‘that may., Tead 
on. to -your fortune, then it*:is time. to 


“week on` 


F ogist ‘can A tell 


‘You* need not’ know: anything. "about geol- 


ogy... You neéd tiever have seen a mine. 
No. man who. eyer ‘lived i in Nevada: knew 
less. about mining. than did Jim Butler, 


` the migt: whoge’mule“discoveted Tonopah. 


After a miné is. found thé geologists 
When the mule “has kicked 


go" into town, file the | notice of- ‘your 
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RADIO WAVES PASS THROUGH SOLID ROCK 


This photograph was taken during the investigations of the United S tates Bureau 

of Mines on the use of radio in the rescue of men imprisoned by. mine disasters. 

The radio is coming in by carrier-current methods, but broadcasting can also be ° 
received by the passage of the radio waves directly through the rocks. 


FINDING MINES BY RADIO 


From a drawing made for PopuLar Rapio by Arthur Merrick 


HOW RADIO CAN HELP US TO SEE UNDERGROUND | 


Radio waves sent out from a transmitter in one part of an existing 
mine can be received in other parts of the mine or by parties on the 


í À ; surface of the ground, and will furnish much information about 
intervening ore bodies, the existence of which is unknown. 


ree) load of coils 
and batteries 
: and condensers. If- any- 
ai al thing is ever to improve 
ee a 


the stumble-over-it meth- 


od of King Solomon it 


iS probable that radio will be that thing. 

This would be an extraordinarily im- 
portert benefit to civilization. There is 
complaint of the shortage, present or 
prospective, of many minerals. The 
United States Bureau of Mines fears a 
shortage of lead.- The Department of 
Agriculture seeks earnestly for greater 
American sources of potash, a mineral 
essential in the making of . fertilizers. 
‘Coal and. oil are the very life blood of 
our industries yet the visible supplies of 
both are definitely. exhaustible. 

Gold and silver are probably less 
necessary, yet the west complains that 


there have been no great new finds of 


bonanza ore for years; not since the 
discovery of Goldfield. The mining men 
have paraphrased the immortal pro- 
nouncement of the governor of Carolina. 
“It is a long time,” they say, “between 
bonanzas.”’ | 


Why is this? Have all the great 
mines been discovered? 

No one believes it. There are prob- 
ably a hundred bonanza ore bodies wait- 
ing to be discovered for every one that 
has been found. But they are not, per- 
haps, quite so evident on the surface of 
the ground. These unfound bonanzas 
are buried under barren rocks or per- 
haps the dirt and gravel from the hills 
has washed down over them. The mulc- 
kick method of Jim Butler at Tonopah, 
the stumble-over-it plan of King Solo- 
mon’s emissaries will no longer suffice. 
Science must take a hand in the game 
and in Science’s hand there will be at 
least one trump—radio. 

The radio devices that will help in 
this job of. finding new mines are al- 
ready accomplished facts so far as the 
radio aspects of them are concerned. 
They have been developed for purposes 
of communication, by broadcasting or 
otherwise, or they have been worked out 
in the laboratory for this or that pur- 
pose of scientific work. With the single 
exception of a direct-beam transmitter 
that will produce much power on an 


242 POPULAR RADIO 


intermediate wavelength, we already pos- 


sess ample radio equipment and knowl- 


edge to accomplish a great deal in all 
kinds of underground exploration in- 
cluding the finding of new mines.’ 

What we do not possess and what 
we need very badly indeed is more in- 
formation about how radio waves be- 
have when they pass through rocks, 
through underground waters and through 
or near the ore bodies that constitute 
useful mineral deposits. The desirable 
thing, just now, is to focus attention on 
this side of the problem; to persuade as 
many radio engineers and amateurs as 
possible to devote some of their time 
and skill to its investigation. 

Let us see, first of all, just what we 
do know about the structure of the 
earth and about the usual ways that 
mineral deposits occur in it. 

-In very. general terms there are two 
kinds of such deposits; flat, layer-like 
deposits called “strata” and narrow, 
pipe-like deposits called “veins.” Coal is 
a good example of the first kind. A 
coal bed is just a flat layer of coal in 
between a lot of layers of rock, like one 
black blanket piled up between a lot of 
gray or brown ones. 

The vein deposits are different. They 
are cracks or holes in the rock, like 
cracks in a cement pavement or like 
worm-holes in a garden soil. Into these 
fissures in the rocks there have come 
up from deep down in the earth some 
hot waters carrying in solution a little 
gold or silver or other metal. These 
waters have deposited the metals that 
they carried in the cracks and holes of 
the rock. This makes the veins. We 
find these veins (where they reach the 
surface of the ground) and follow them 
down into the earth, mining out the 
metal that they contain as we go down. 

A good illustration of all this is an 
old-fashioned layer cake with a lot of 
icing in between the layers and none at 
all on top. We can think of the icing as 
representing the minerals in the ground; 
the cake part represents the other rocks. 


A full layer of icing, spread out evenly 
between two layers of cake, will repre- 
sent, for example, a bed of coal. That 
is just the way the coal occurs, spread 
in between two’ layers of ordinary rock. 

But suppose that here and there in 
the cake there have been little cracks 
and holes. The icing will penetrate into 
these. If the cook has pressed down the 
layers of the cake as she put them to- 
gether the icing may have been squeezed 
upward into such cracks or holes in the 
top part of the cake. This is a good 
illustration of a mineral vein. It is a 
thin sheet or pipe of metal-bearing 
“icing” running up into the unminer- 
alized rock. 

Now imagine that on the top of such 
a cake there is a very tiny bug who likes 
icing and who has a geological habit of 
mind. There is no icing, remember, on 
the top of the cake. What little was 
there in the beginning the bug has al- 
ready eaten off. His problem is to find 
out where the icing is underneath so 
that he can bore himself a hole down 
to it. What will he do? 

He will do just what human mining 
engineers do. He will find some place 
where some icing-filled “vein” has got- 
ten clear out to the top of the cake. 
He will follow this down, making a 
“mine” as he goes. 

This is simple enough so long as the 
cake 1s of the ordinary shape and un- 
damaged. You know—and probably our 
bug geologist would know—that some- 
where underneath his feet the cook has 
put a broad, thick layer of icing, or 
possibly many layers of it. All the bug 
has to do, really, is to dig a shaft any- 
where and he will strike “mineral.” 

But suppose that the cake, after it 
was made, has been in a railway acci- 
dent. Suppose it was jarred and cracked 
in a dozen places and suppose a trunk 
fell on it so that it was squeezed all out 
of shape. Then the problem of a geo- 
logical bug who came along later to mine 
into it would be a problem of consider- 
able complexity. 
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THE TYPE OF RADIO APPARATUS THAT WILL BE USEFUL IN 
* MINING WORK 
This receiver, developed by the U. S. Bureau of Standards for tests with direction 
finders and with directive radio, permits the determination of the direction from 
which a given radio wave is arriving as well as of the strength of the signal. 


- That is exactly what has happened to 
the rocks of the earth. Not that any- 
thing. has fallen on the earth and 
smashed it, but the slow contraction of 
the globe as a whole has crushed and 
tilted and fractured the surface rocks 
until layers that were once horizontal 
have been stood up on end, until great 
breaks that the geologists call “faults” 
have cut across the whole earth struc- 
ture; until, in a word, the original char- 
acter of the rocks and mineral deposits 
has been thoroughly obscured, even more 
thoroughly than the character of the 
cake-and-icing layers in a cake that has 
been smashed by a whole baggage car 
full of trunks. 
So, the problem that confronts the 


geologist who tries to do for the earth 
what our imaginary bug was trying to 
do on his cake is a very difficult prob- 
lem indeed. The rocks under his feet 
are so bent and twisted and broken that 
it is usually impossible to figure out in 
any detail what they were like in the 
beginning. The geologist knows, per- 
haps, that there is mineral in these rocks 
somewhere. ` The question is where? If 
he bores a hole down at random he is 
as likely to miss his mineral. deposit as. 
he is to hit it; even more likely, in fact, 
for the mineral deposits occupy only a 
small fraction of the total volume of the | 
rock. 

You see how valuable it would be if 
geologists had some way of exploring 
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Counce? of Dr. J. Harris Roger : 
A PIONEER IN UNDERGROUND RADIO 


Dr. J. Harris Rogers of Hyattsville, Mary- 
land, has long been an experimenter on the pos- 


sibility of receiving radio waves underground. 


During the World War, Dr. Rogers installed 
at his laboratory a receiving loop at the bottom 
of a fifteen-foot well, by which he was able to 
receive transmissions from European stations. 


the conditions underground without go- 
ing to the expense of digging shafts or 
boring drill holes, both of which are 
extremely expensive operations. What 
we want is some way of seeing into the 
earth, as though the rocks were made of 
glass. 

This, we believe, is just what radio 
may provide. The radio waves go 
through the earth just as they go 
through air and water. To them the 
rocks are like glass; they have, that is, 
the most useful property of glass, trans- 
parency. Can we devise, then, some 
way to use radio waves in locating min- 
eral deposits without actually digging 
for them? 

Scientists believe that we can. 


The possibilities start. from the fact 
that the mineral deposits possess, in gen- 


“eral, electric properties that are different 


from the properties of ordinary rocks. 
This fact has already been put to prac- - 
tical use in locating mineral deposits. 
For example, the Swedish and Nor- 
wegian government geologists have de- 
vised a method of tracing the locations 
of the great buried beds of sulphurous 
iron ore that exist in those countries. 
“This ore conducts ' ¢lectricity about 
2,000,000 times better than ordinary rock 
does. The geologists: introduce an al- 
ternating electric current into the ground 
at some point where they suspect- an 
ore deposit underneath. ‘The other ter- 
minal of the electric circuit is placed in‘ 
contact with the ground some distance ` 
away. Then the observers go along with 


telephones in the space between the two 


ground contacts, touching the terminals 
of the telephone circuits to the ground 
from place to place: The sounds in the 
telephones enable them to map the path 
of the current through the ground (and 
the underlying rocks) between the two 
ground contacts. It is found that the 
current follows the places where there 
is ore. Thus the ore bodies can be mapped 
and vast deposits of iron and copper ore 
have been traced out in this way. 

Strictly speaking this is not a radio 
method. It depends merely on the con- 
ducting power of the ore for electric 
currents. But if ores are more highly 
conducting for electric currents than 
barren rock is they will behave differ- 
ently toward radio waves also. A layer 
of ore underground will reflect a radio 
wave that goes downward. .into -the 
ground and strikes it. Radio waves will 
follow along a conducting ore body 
much as the waves of line-radio follow 
along the conducting wire of the line. 
Furthermore, the occurrence of conduct- 
ing ore bodies in the direct path of a 
wave will bend the wave or absorb it 
altogether, just as masses of. steel build- 
ings deflect or absorb the radio waves 
on broadcasting stations. 
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Įt is easy to see how these facts can 
be put to use in mines., Suppose, for 
example, that there exist in a certain 
mining district two mine shafts a mile 
or two apart, with unexplored ground 
in between them. The problem for the 
geologists is to determine whether the 
mile or two of untested ground between 
the shafts contains ore or does not con- 
tain ore. How shall he do it? 

One way is this. Put a radio trans- 
mitter in one of the shafts. Send out 
a known wave. Go to the other shaft 
with a sensitive loop receiver. De- 
termine the strength and the direction 
of the wave from the transmitting sta- 
tion in the first shaft. If the mines pos- 
sess, as most mines do, a lot of wide- 
spreading passages at the bottoms of 
the shafts or at different intermediate 
depths, test the effect of moving the 
transmitter and the receiver, alternately, 
to several positions in these passages. 
Then reverse the set-up; put the 
transmitter in the second mine and the 
receiver in the first, thus testing the 


behavior of the waves when their direc- 


tion underground is reversed. 

An investigation like this—the whole 
thing could be carried out in a couple 
of days—will furnish a great deal of 
information about the nature of the 
rock between the two mines. If a con- 
ducting ore body is there its presence 
will be pretty sure to be evident from 
the behavior of the waves. 

This study can be supplemented, also, 
by investigations above ground. With 
the transmitter in one or the other of 
the shafts the audibility of the waves 
on the ground surface can be mapped in 
the same way as underground. If an 
ore body exists and comes near the 
surface anywhere, that fact is reasonably 
sure to be indicated by an increase of 
audibility at that point, as well as by a 
tendency for the wave-directions to 
focus toward that neighborhood. 

What we need now is some actual 
test of these methods in real work in 
and about mines. There are many min- 


ing towns where the nature of the un- 
derlying ore bodies has been worked 
out in much detail by actual shaft- 
sinking and hole-drilling. . The things 
that exist underground are known. Such 
a town would be a good place to 
start. | 

Let the radio amateurs in such towns 
organize an investigation of the under- 
pinning of their neighborhood. Let 
them set up transmitters above ground 
and below. Let them take portable re- 
ceivers equipped with directive loops 
and map carefully the course of the 
waves through, around and above the 
known bodies of ore. The results of 
such a comprehensive investigation in 
an area where the geology is already 
known might start a new profession; the 
profession of radio geologist. 

Nor do such investigations need to be 
confined to towns where the mines are 
metal mines. Coal, too, has electric 
properties that differ from the proper- 
ties of plain rock. Even oil deposits 
can be detected magnetically and prob- 
ably their behavior toward radio waves 
will be found to differ from the be- 
havior of ground that contains no oil. 

It is quite likely that every kind of 
mineral deposit, even every variety of 
rock, has its own special behavior toward 
radio waves. If we understood these 
behaviors more fully; if we but knew 
as much about the geological side of the 
problem as we know already about the 
radio side of it, we would probably be 
able to go around over the surface of 
country where no mines have been dis- 
covered and tell, by radio, whether any 
mines were there. 

Clarence King, probably the greatest 
of American geologists, always insisted 
that geology was necessarily an imagina- 
tive business. “One geologist,” he used 
to say, “can actually see into the earth 
just as far as another; that is, not at 
all.” For geologists, I suppose, this is 
true. But I am not so sure that it will 
remain true when the radio engineers 
get on the job. 
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A “Picture Diagram” of the Hook-up 


A glance at the above illustration will convince even the novice that a radio set ts 

really easy to wire up. In this form of diagram the instruments are shown in pic- 

ture form and the connecting wires are drawn in, IN THE EXACT MANNER THAT 

THEY SHouLD Go IN THE SeT. The terminals on the various instruments are 

plainly shown and the instruments are marked with designating letters that reappear 
in the text and the list of parts. 
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THE PANEL ARRANGEMENT OF THE SINGLE-TUBE REFLEX 

The antenna and ground binding posts are on the left, with the battery and phone 
binding posts on the right. The antenna is tuned by the switch lever and taps. The 
left and right dials control the coupling and secondary tuning, respectively. The 
knob to adjust the crystal is marked, and the one below it operates the rheostat. 


Simple “How-to-build” Articles for Beginners 
No. 2 


How to build a single, dry-cell tube, reflex receiver 


By LAURENCE M. COCKADAY, R.E. 


Cost oF Parts: 


Not more than $25.00 
APPROXIMATE RANGE: 500 miles 


Here ARE THE ITEMS You WILL NEED— 

Ci and C2—Freshman mica fixed condenser, 

001 mfd.; 

D—Freshman crystal detector ; 

E—Simplex variocoupler with 
rotor coil; 

F—switch points; 

G—switch lever; 


K—composition panel, 7 by 12 inches; 
L—baseboard, 7 by 12 inches; 


spiderweb R—Anmsco rheostat, 30 ohms; 


S—Jefferson “Star” audio-frequency trans- 
former; 
H—Cardwell radio-frequency transformer; 
J—Na-ald socket for 


V—Mignon “Equal Element” variable con- 
denser, .001 mfd.; 
UV-199 or C-299 vacu- 
um tube; | 


eight binding posts. 


HE second receiving set of this 


Rapto laboratory with the express pur- 
series is a reflex set employing a 
single, dry-cell tube. and a crystal de- 


pose of giving to the beginner a set that 
employs radio-frequency amplification 
tector. and audio-frequency amplification with 


This set was built in the PopuLaR minimum expense and extreme simplicity 
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of construction as well as operation. 

_ Anyone can make it. It will give 
surprising results. 

All you have to do is to take this 
magazine to a dealer and ask him to give 
you the parts specified at the top of this 
page. 

When you have purchased all of the 
parts (which are . standard parts and 
should be carried by all dealers) take 
them home and lay out the instruments 
on the panel as shown in the picture- 
diagram on page 246 and the front- and 


rear photographs on pages 247 and 248. 


As all the parts are lettered with the 


same letter as given in the list of parts, © 
The wiring. 
is shown exactly as you should hook it . 


you: can make no mistake. 


up. 


can set it going by connecting on the 
batteries, phones and the antenna and 
ground terminals. 

Binding post No. 1 is for the antenna. 
No. 2 is for the ground. No. 3 and 
No. 4 are for the phones. No. 5 is for 


the positive “B” battery, 45 volts. No. 


When you have the set all wired you 


6 is for the negative terminal of the 
same “B” battery. No. 7 is for the posi- 
tive “A” battery, 414 volts, and No. 8 
is for the negative terminal of the same 
“A” battery. 

A 100 to 150-foot denie antenna 
is recommended. l 

Tuning this set is simple. The 
switch and taps control the primary or 
antenna circuit and the proper setting 
will depend largely on the electrical 
characteristics of the antenna itself. On 
loud signals from nearby powerful sta- 
tions the adjustment of the crystal is not 
sensitive, but on weak stations a careful 
adjustment of the crystal will improve 
the signal strength. 

The tuning a the secondary circuit is 
done mainly with the variable condenser, 
although the coupling must -also be 
changed somewhat with the other dial. 

In order to economize on “A” battery 
current and prolong the life of the tube 
it is, of course, desirable to keep the 
rheostat turned down as much as pos- 
sible without detracting from the signal 
strength. 


THE REAR VIEW OF THE SET 


Study this view in connection with the picture diagram of the hook- -up on page 

246. The location and connecting points of each wire appear clearly and you can 

determine just how to bend the wires 5 get the shortest connection with the proper 
clearance. 
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SIMPLE ONE-TUBE REGENERATIVE RECEIVER 


Cost of parts: Not more than $19.00. Construction: Extremely simple.* 
Approximate range: 500 miles. 


Selectivity: Fair. Outstanding features: This is a simple set to 


Operation: Simple to tune. Wavelength is build and operate. It will give good re- 
controlled by the variable condenser and sults in the hands of beginners. But the 
the variometer. Regeneration is con- flament rheostat should not be turned up 
trolled by the filament rheostat. too high or the set will radiate badly. 


*(See Porvrar RADIO, February, 1924, page 197, for constructional details.) 


100 BEST HOOK-UPS 


INSTALLMENT NO. 10 


VERY one of the hook-ups that are published in this series has 
been thoroughly tested. By going over these diagrams, the radio 
novice may decide just what circuit meets his needs. Through the foot- 
note, he may locate the previous issues of Poputar Rapio that carries 
full constructional details. Remember that the receiving range given for 
each set is the average of a number of reports sent in from many 
different sections of the country; in locations that are particularly 
favorable to radio reception, the rated receiving range may be greatly 
exceeded, just as in so-called “dead spots” the reverse may be the case. 
In the summer-time, reception in all localities is much poorer than in 
winter. 
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MODIFIED COLPITS CIRCUIT FOR RECEIVING 
Cost of parts: Not more than $14.00. Approximate range: 500 miles. 


Selectivity: Fair. 

Operation: Simple. The variable condenser 
changes the wavelength and the filament 
rheostat controls regeneration. 

Construction; Easy to make.* 


Outstanding . features: Only a single, simple 
control for tuning. The filament rheostat 
should not be turned up too high or the 
set will radiate badly. 


*(Sec Poputar Rapio, May, 1924, page 439, for constructional details.) 
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ONE STAGE OF TUNED-RADIO-FREQUENCY, DETECTOR AND TWO STAGES 
OF AUDIO-FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $30.00. Approximate range: 2,000 miles. 
Selectivity: Good. Outstanding features: Good on DX receptio 
Operation: Not difficult to tune. g i phon. 


No potentiometer used. Truthful repro- 


Construction: Not any more complicated than duction 


the ordinary 3-tube regenerative receiver.* 
“(See Porpurar Rapio, May, 1924, pages 446-7, for constructional details.) 
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SINGLE- TUBE REFLEX WITH TUNED-PLATE CIRCUIT AND A CRYSTAL 
DETECTOR 


Cost of parts: Not more than $30.00. CORE and an preety acquaintance 
ene with tools and some ability in wiring up 
SEEEN : Good. the circuit is necessary.* : 
Operation: Easy to tune. The variable con- Approximate range: 500 miles. 
denser in the antenna circuit tunes the in- Outstanding features: A good set for the ex- 


put circuit to the tube and the variable perimentor who wishes to learn the prin- 
condenser in the plate circuit tunes that ciples of radio-frequency amplification and 
circuit. of the reflex. 


*(See Porurar Rapio, May, 1924, page 498, for constructional details.) 
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TWO STAGES OF TRANSFORMER-COUPLED RADIO-FREQUENCY AMPLIFI- 
CATION WITH VACUUM-TUBE DETECTOR AND TWO STAGES OF AUDIO- 
FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $54.00. be taken to get the circuit to function 
Selectivity: Good. properly.* i 
Operation: Easy to tune. The two variable Approximate range: 1,500 miles. 
condensers control tuning. Coupling is l i 
varied by means of the variocoupler, and Outstanding features: Only two dials for 


regeneration in the first stage is controlled changes of wavelength. The coupling can 
with the potentiometer. be set for the desired degree of selectivity 

Construction: More or less complicated. There and then all other tuning can be accom- 
are a number of precautions that should plished with the two condensers. 


*(See Porurar Rapio, June, 1924, pages 610-1, for constructional details.) 
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ABELE CIRCUIT COMPRISING ONE STAGE OF TUNED-RADIO-FREQUENCY 
AMPLIFICATION, VACUUM-TUBE DETECTOR AND TWO STAGES OF AUDIO- 
FREQUENCY AMPLIFICATION 


Cost of parts: Not more than $35.00. Outstanding features: Tuned-radio-frequency 
Selectivity: Very good. amplification is employed with a novel 
Operation; Fairly complicated means for coupling the plate circuits of 

à y p ` the radio-frequency amplifier tube and 
Construction: Rather difficult to make.* the detector tube together, to obtain re- 
Approximate range: 2,000 miles. generation. 


*(See Poputar Rapio, May, 1924, pages 502-3, for constructional details.) 
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THE .PLIODYNE PRINCIPLE INCORPORATED INTO A RADIO-FREQUENCY 
CIRCUIT WITH VACUUM-TUBE DETECTOR AND TWO-STAGE AUDIO-FRE- 
QUENCY AMPLIFIER 


Cost of parts: Not more than $60.00. Construction: Complicated.* 
Selectivity: Very good. A . ; . 
Operation: Not very difficult to tune. Three pprovimate range: 2,400 miles. 
variable condensers, which are set at prac- Outstanding features: Oscillation and regen- 
tically the same settings, control the tun- eration are prevented by means of “phas- 
ing. ing out.” The set will not radiate. 


"(See Porurar Ranio, May, 1924, pages 500-1, for constructional details.) 
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Outstanding features: Exceptional 
DX reception and ao of reception. 


Does not radiate. 
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THE CRAIG CIRCUIT, EMPLOYING THE PRINCIPLE OF TUBE-CAPACITY 
NEUTRALIZATION 
Construction: Not hard to build.* 
Approximate range: Up to 3,000 miles 
volume. 


Cost of parts: Not more than $70.00. 
Excellent. 
Two dials on the 


Selectivity: 
Operation: Easy to tune. 
variable condensers tune the input and 
the output circuits 3 of the radio-frequency 


*(See Poputar Rapio, April, 1924, page 378, for constructional details.) 


tube. 
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THE POPULAR RADIO PORTABLE 
: Not difficult, but there is a lot 


Cost of parts: Not more than $100.00 (com- Construction: 
plete with tubes, batteries and loud- of work necessary.* 

Approximate range: Up to 1,500 miles. 
Outstanding features: Portability. All bat- 
teries and tubes and loudspeaker con- 
Simplicity of op- 


speaker). 
Selectivity: Good. 
Operation: Extremely simple. 
done with the variable condenser, and re- 
generation in the first tube circuit is con- 


trolled by the potentiometer. 
*(See Porutar Rapio, July, 1924, page 60, for constructional details.) 
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tained in carrying case. 


All tuning is 
eration. 


From a photograph made for Poputar RADIO 


ONLY LABORATORY TESTS SHOW REAL COIL VALUES 
The value of any inductance can be determined beforehand by formula within close 


limits. 


But a laboratory test under actual working conditions will often reveal dis- 
crepanctes due to variations in some factor. 


The insulation, for instance, may be 


thicker or thinner than standard. 


HOW TO USE A SIMPLE FORMULA FOR 
Determining Maximum Inductance 


~ Article No.9 
idúci plays. an important part in the operation 


of every receiving set. 


Indeed, the difference between 


a good set and a poor one is often merely a matter of 


wrong inductance values. 


This article shows how to 


figure the maximum inductance by a simple formula. 
By SIR OLIVER LODGE, F.R.S., D,S.C., LL.D. 


NEW and remarkably simple expres- 

‘sion. for the inductance of a coil, 
wound so.as to give a maximum value 
for 'a given length: of wire, has been 
given’ in a previous article. By this 
formula the inductance equals the length 
of wire employed multiplied by three 


times the number of turns. Or in 


symbols; > o UR 


L =.3 i 1 
This is such a simple. expression. that 


At ought to be useful; but its applicabil- 
ity depends entirely on the proper. con- 


ditions being satisfied. The coil must 
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-` a: 


“be of the’ right shape and size to accom- 


modate the wire in the form of a ring 
of proper dimensions. 
a number of bobbins (winding forms 


or tubes); all ‘of “the right’ shape ‘but ‘of 


different sizes, and also suppose that 
we have to- choose the right size, in 
order ‘to give a required amount of self- 
induction ‘with. a covered: wire of- -given 
thickness, that is‘'to’ “say, So mariy: turns 
to the inch, Or, we may: consider that, we 


have to decide on’ the. wiré’ suitable for. 
winding’ a givén ‘size’. ‘winding form: in, 


order to give thé required inductance...“ 

When Și say’ ‘that’ the `førins or bob: 
bins are to- be. of: thé right: shape I mean 
that they. must:-all hayer the: same- pro- 


portion between their. ` dimensions ‘arid 


the size of. the channel i in which the ` 
wire- -is going’, to be wwõund::” 
channel is 3- ‘of: ‘ahy- Ahit (‘say 34-inch. 


squate),“ thë; meai: diameter. of. ‘the~coil:° Va inch; that is, 15/6’ inches. 


“Suppose we’ have 


“Tf? the. - 


Each: Bobbin. will be just like moie 
except, that all dimensions will be in- 
‘creased proportionately. ‘They will then 
be’ all“of the right shape for maximum 
-sélfsinduction. And by- suitably choos- 
‘ing the wire you can get any inductance 
you like, | 

The number of Giris that can -be 
wound on a given bobbin will depend on 
the size of the channel; which, as we 
‘know, is. to be ‘of a Square cross-section. 
For’ a given size of channel the number 


‘of turns is‘ known. Thus, suppose the 
‘ wire is of such a thickness that 20 turns 


take’up an inch ‘of ‘space, - -and suppose 
‘the’ -channel is -14+inch, wide and- ‘deep. 
‘It is ‘obvious ‘that we Shall get 100° ‘turns 
on it, ten’ ‘layers of ten turns- each. ' 
The bobbin being of the: right . ‘shape, 
‘if the channel is -inch wide; the mean 
-diaméter ‘of -the bobbin will be-t! of 
“And: ‘the 


will’ be- 13-inch: OT ‘more. ‘coinpletély:.. ` average’ length of each’ turn ` will be 
the external diameter: will be’ 1°6/8 ‘inch, ° roughly 6 inches; ‘more accurately 534 


and the internal diameter 1 inch;. that 
is to say, the diameter of the bobbin, 
measured with a pair of callipers to the 
bottom of the channel, will be just one 
inch. 


In passing from one bobbin to another: 
this proportion is to be maintained.: 


From a oari made for PopuLar RADIO . 


inches. So the total length of wire will 
be 100 times that, and the inductance 
300 times that again. In other words, 


the product 3n1 will be 172,800 inches, 
or 14,400 feet. 

If this is somewhere near the value 
required, well and good. But if it is 


AN EXPERIMENTAL SET-UP FOR TESTING COILS 


The comparative value of any two home-made coils may be determined with simple 
apparatus, but precision instruments are necessary for absolute measurements. 
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much too small, we can either choose 
a thinner wire for the same bobbin, or 
select a bobbin of larger size. A small 
change in the thickness of the wire will 
make a considerable difference in the 
inductance: 

For instance, reducing the midis 
of the wire to one-half will increase the 
inductance 16-fold. A small increase in 
the linear dimensions of the bobbin, re- 
taining the proportionality (as we must), 
will likewise make a great difference in 
the inductance. For, doubling all the 
linear dimensions, without making any 
other change, increases the inductance 
32 times. But that is hardly surprising, 
since one bobbin will be 8 times the 
weight or bulk of the other, and will be 
manifestly much bigger. 

By the use of thin wire the bobbin 
can be kept quite small, even for large 
sized inductances. Suppose each layer 
of wire in a certain channel consists of 
30 turns; the total number of turns will 
be 900, and the length of wire that is to 
be used will be the required inductance 
length divided by 2,700, since that is 
three times the number of turns. 

That sort of arithmetic enables us to 
select a suitable wire for a given bobbin. 

Another mode of writing the expres- 
sion nl is 6mn?r where r is the mean 
radius of the bobbin; which is very 
nearly 

19 n?r 


So if the external diameter of a bobbin 
were 7 centimeters, and its internal 
diameter 4 centimeters, so that the 
mean radius is +} centimeters; and 
if 225 turns of wire are wound in its 
channel, being 15 to each layer of cov- 
ered wire 1 millimeter thick; then 
(since 19 X 44 = 52) the inductance will 
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be 52 X (225)? = 2.6325 million centi- 


meters or 263 kilometers. 
The simple formula 3 n 1, or its equiv- 


alent 19 n? r, will apply to any ring or 


disc coil of fair sized aperture for which 


log, Š is not far from 3-5. 


‘For a thin disc or cylinder coil of 
breadth b the geometric mean distance 
of its wires from each other is 


and for a disc coil b = % (D-—d) 
while r = 4 (D+d) 
so R= \& (D-d) 


Thus the term of which the logarithm has 


to be taken in the expression for L is 


8 
= = 16x ats, and the natural log of 
that will be 2.77 + log nan 
.- D+d 
So if n = 21 it would be just 


ME a 
right ; that is to say, log — R is just about 


314. This would mean that the outside 
diameter of the disc coil would be about 
three times the internal or aperture di- 
ameter, and that is a likely sort of value. 
moderate departure from which would 
not affect the result greatly. 

We have now incidentally justified 
the reckoning of the inductance of any 


disc coil as ™m*(D+d) (og BES 4.77; 


where the -77 represents our 2397 with 
2 subtracted from it. 

If the breadth of the winding is 
equal to the breadth of the internal aper- 
ture, this result is 3 n 1. But it must 
not be thought that this gives the maxi- 
mum inductance for the given wire: it 
would be possible to get many more 
turns by greater concentration. 


“What Receiver Shall I Buy?” 


To answer this question, Porputar Rapio has compiled data concerning all of the 

radio sets now on the market—data ranging from costs to reception range; from 

the number of tuning controls to the kinds of batteries required; from the types of 

detectors used to the range of wavelengths covered. This helpful information will 

shortly appear in PoPULAR RaDio—as a practical guide to every buyer and prospec- 
tive buyer of a receiver. 
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THE INVENTOR POINTS OUT THE, HEART OF HIS RECEIVER 


The little gray instrument on a round. base is the “Finch Relay’; the pe rpeeion of 
this small instrument makes the ‘whole apparatus successful. 


A NEW AND REMARKABLE 


Long-distance Typing Machine 


The first detailed and authoritative description of the radio transmitting 

and receiving apparatus that has aroused such extraordinary interest in 

the newspaper world by sending messages at the rate of 100 words a 

minute and turning them out in finished, typed form without the aid of 
human hands and in entire secrecy, by its inventor— 


WILLIAM G. H. FINCH 


HE -larger newspapers of today 

print the story of happenings on 
the other side of the globe on the same 
day that they occur. To do so the news- 
papers must use the cable, radio and the 
land telegraph. 

This service entails great expense. 
Only the large papers in great centers 
can afford to operate on such a scale. 
The smaller papers must rely on get- 
ting their news from some disseminat- 
ing agency, by ‘telegraph or mail. This 
service may be slow or it may be inter- 
rupted, as in cases when the telegraph 


> 


lines might be down. | At any rate it is 
still expensive. 

Most of us have heard of the 
graph printer. This is a machine that 
prints out messages that have been sent 
over wires by specially-spaced electrical 
impulses. Both the transmitter and the 
receiver are somewhat similar to a type- 
writer; the main difference is that the 
transmitter operates a selective device 
that sends out the electrical impulses, 
and the printer at the other end of the 
line receives these impulses and converts 
them back into letters and: spaces them 


tele- 
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into words in the same formation as they 
were recorded by the transmitter. 

Until lately, the part played by radio 
in news dissemination has been confined 
almost solely to transoceanic work. But 
due to the new developments, that are 
described for the first time in this article, 
radio must become the prime factor. 

Such a radio system as here described 
is able to speed up transmission, elim- 
inate interference and make the trans- 
mission available only to those for whom 
it is intended! 

For example; a large news company 
sends out a very important and exclu- 
sive story in full detail to a group of 
distant newspapers which subscribe to 
the service, with the assurance that the 
story can be received, word for word, at 
a high rate of speed and only by those 
equipped with the necessary special re- 
ceiving apparatus. 

With this system, the whole front 
page of a newspaper can be transmitted 
at a speed of hundreds of words a min- 
ute. A distant subscriber can take the 
printed word stories and set them up in 
type immediately. 

The automatic high-speed radio printer 
is a combination of the present telegraph- 


THE RECEIVING CIRCUIT 


This diagram of the radio re- 
ceiver in the Finch radio-printer 
system shows the conventional re- 
generative hook-up, although any 
other receiving circuil can be used 


printer equipment (such as is employed 
on land lines) with that of a suitable 
radio installation. In order to describe 
the system in a simple manner, no men- 
tion will be here made of complex radio 
circuits, which are already well known to 
the art, and which obviously may be em- 
ploved. Let us simply assume that we 
have an ordinary complete radio circuit 
(consisting of a transmitting and a rec- 
ceiving unit) to work with. At the 
transmitting end, the manually operated 
key is replaced with a machine trans- 
mitter, while at the receiving end the 
output of a suitable amplifier is fed into 
a sensitive relay*—which in turn controls 
the circuit of the receiving printer}, as 
shown in Fig. 1. This is fundamentally 
what is done. 

The system comprises a transmitter 
that has a source of continuous oscilla- 
tions, which may be a vacuum-tube al- 
ternator or an arc. The oscillations are 
interrupted or modulated by a system of 
impulse transmission such as that em- 
ployed in the operation of a telegraph 
typewriter, which employs the Baudot 
code. 


—-» 


* Finch Patent, Feb. 17, 1920. 
t Finch Patent, Jam 29, 1924, 
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FROM THE AERIAL TO THE 
AUTOMATIC PRINTER 


for the detector with two stages of audio- 
frequency amplification, the output of which 
ts connected {to the Finch radio relay A, 
which in turn controls a local circuit B, 

actuating the telegraph printer C. 


Numerous receiving systems may be 
employed in addition to various am- 
plifiers, such as _ transformer-coupled 
radio-frequency, tuned-radio-frequency, 
audio-frequency, or tuned-audio-fre- 
quency (the last two tubes generally be- 
ing in parallel). Or a 5-watt tube may 
be employed, with various schemes for 
keeping these circuits stable and the 
tubes from oscillating. 

The state of the radio art today per- 
mits one to employ almost any type of 
relay if sufficient amplification is em- 
ployed. Therefore, one has a choice of 
employing a multi-stage amplifier on 
the end of which is tied a power am- 
plifier, or of using a sensitive radio re- 
lay with comparatively little amplification. 

It is well known that the more com- 
plicated the circuits are (that is, the more 
tubes that are employed), the more 
the difficulties increase in proportion. 
Therefore, the sensitive radio relay has 
its advantages, inasmuch as it permits 
operation on much weaker signals, there- 
by cutting down the number of tubes 
that would be necessary in operating 
the usual relay. This reduces the cost 
of operation all around. 

During the early part of 1920 numer- 
ous stations were copied at high speeds 
both at Buffalo and Detroit by the sys- 
tem here described; the average distance 
was about 1,500 miles. 


In the early part of 1921. the manage- 
ment of the International News Service 
saw the possibilities of employing the 
system for the dissemination of news. 
Accordingly, a test was arranged by 
them between the Navy Department at 
Washington and Buffalo. and between 
the Inter-City radio station at Detroit 
and New York. The results were suc- 
cessful and proved beyond doubt that 
the telegraph printers that were then 
available could be operated by radio. 
From that time on the International 
News Service has been experimenting 
and investigating the possibilities of es- 
tablishing a supplementary radio news 
service, 

Since that time numerous tests have 
been made, principally between Tarry- 
town (the receiving station) and New 
York (the transmitting station), a 
distance of twenty-five miles. A lit- 
tle over two years ago the work had 
progressed to such a point that tests were 
conducted for long continuous periods of 
operation in which the Kleinschmidt 
printer was operated at a speed of ninety 
words a minute, with very few errors. 

Tests were then renewed in the heart 
of New York’s skyscraper district, be- 
tween Fifty-ninth Street and Broadway, 
which is at the entrance to Central Park, 
and 21 Spruce Street, two blocks south 
of Brooklyn Bridge. While these tesis 
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THE BAUDOT CODE FOR TAPE TRANSMISSION 


Figure 2: The upper chart shows the code with the position of the impulses for 

each letter. The lower figure shows how these impulses are represented by perfor- 

ations cut in the tape by a machine operated like a typewriter; as the tape rolls 

through the transmitting machine an electric contact ts made through each hole 
which causes an impulse to be sent out over the radio transmitter. 


were going on, numerous ships in both 
the Hudson and East Rivers were send- 
ing out test signals that would have 
rendered useless any ordinary system. 
The Brooklyn Navy Yard’s high-power 
transmitter was also within sight, to say 
nothing of the various broadcasting sta- 
tions (of which there are eleven in that 
district). The adverse conditions that 
were then overcome as far as working 
through interference is concerned can be 
easily appreciated. 

A. M. Stevens became associated with 


this work in the early part of 1922, and 
has materially contributed to the system 
as it now exists, and during the past six 
months has conducted other tests suc- 
cessfully at the average speed of 65 
words a minute over long periods, with 
very few errors, on the Federal Tele- 
graph System, between Los Angeles and 
San Francisco. 

In order to still further prove the 
dependability of the system, the writer 
suggested that the receiving station be 
located in the very midst of the coun- 
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try’s most powerful broadcasting stations. 


at the Waldorf-Astoria Hotel, which 
is located only a few blocks away from 
WEAF, WHN, WJZ and WJY. 

This demonstration was most success- 
ful; the printer was operated during the 
afternoon and evenings with remarkable 
accuracy, and the newspaper men pres- 
ent were extremely enthusiastic over the 
new project. 

It might be well to state that this test 
was conducted on an extremely short 
wave, ranging from 60 to 125 meters in 
length. This was the first time that such 
a demonstration was made on such high 
frequencies. 

For the information of those who are 
interested in the construction and opera- 
tion of this high-speed transmitter sys- 
tem the following data is offered. 


How the Transmitter Works 


The three well-known American systems that 
employ the Baudot code are the Kleinschmidt 
system, the Western Electric, and the Mork- 
rum. In each system the message to be trans- 
mitted is first prepared by a perforator on a 
paper tape from a standard typewriter key- 
board. 

The tape (Figure 2) is then fed through a 
transmitter which translates the tape perfora- 
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tions into electric signals, which are reproduced 
on the receiving end and printed in page or 
tape form. Although the type of perforator 
and transmitter used in each of the systems is 
mechanically different, the result in operation 
is the same. 

A glance at Figure 3 will show that for e 
character a definite time duration, depending 
upon the speed with which the equipment is op- 
erated, is maintained. This is indicated by the 
distance between the heavy bars. Each char- 
acter is itself composed of one “start” and five 
“selecting units.” 

Illustrating the letter “Y,” which requires 
the selection of the first, third and fifth time 
units, we see that the sequence of operation will 
be: the start impulse, and immediately follow- 
ing that, the impulses for the five units. The 
second and fourth units are not required and 
no impulse is sent for these periods. The first, 
third and fifth do require impulses and conse- 
quently we get a graphic representation of let- 
ter “Y” as indicated in Figure 3. 

The letter “P” is also shown. The impulses 
required for this character are the second, 
third and fifth. That gives us a graph for let- 
ter “P” as represented. Comparison with Fig- 
ure 2 will show the similarity between this and 
the letter “P” as received on the undulator. 

Figure 4 shows on a strip of tape, the signal 
shapes as recorded by an undulator for the 
words “Popular Radio.” 

Figure 5 shows the synchronizing impulses 
which are sent out to keep both the transmit- 
ter and receiver in step. The Kleinschmidt 
tape-feeding and transmitting mechanism is 
shown in Figure 6, The tape is prepared by 
the perforator and is fed through the trans- 
mitting distributor and is stepped forward by 
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HOW THE IMPULSES FOLLOW EACH OTHER TO FORM THE 
CHARACTERS 
Ficure 3: Every letter takes the same amount of time to transmit; tt consists of 
five short periods which synchronise with the five periods of the receiving appa- 
ratus, so that an impulse sent during any one of the five sending periods will regis- 


ter in the corresponding recetving period. 


The curve shows how the impulse-space- 


impulse-space-impulse forms a wave train and the second part of curve shows the 
effect of letter P 
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A GRAPHIC IMPRESSION OF THE TRANSMITTED SIGNALS 


Figure 4: The words “Popular Radio” as they would appear after being trans- 
mitted by the Finch Radio Transmitter and received on an undulator. 
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THE TRANSMITTER AND RECEIVER MUST KEEP TIME 


Figure 5: The synchronising impulses which are sent out regularly to keep the 
transmitter and receiver in step. 
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THE KLEINSCHMIDT TAPE-FEEDING AND TRANSMITTING 
MECHANISM 
Ficurr 6: The tape is fed forward by means of the cam H and the pawl J. Five 
pins, F, located one behind the other, operate in succession and make contact 
through cach row of holes in the paper. 


means of the cam H and the pawl J, once for 
every half revolution of the transmitting shaft 
A (Figure 6). For every revolution of the 
transmitting shaft two impulses are trans- 
mitted. 

The transmitting cam shaft A is motor- 
driven through a friction clutch at any desired 
speed from 40 to 100 words a minute. As the 
shaft A revolves, the cam B moves lever C 
about a pivot D allowing the spring E to draw 
the pin F upward. If a hole in the perforated 
tape presents itself above the pin F, the latter 
pin will pass through the tape and the contact 
tongue G will move over against its negative 
or marking contact as shown. If, however, 
the pin F is blocked by the tape, the contact 
tongue G will remain against its spacing con- 
tact. Six cams B, six levers C and five pins F 


are located one behind the other and operate in 


succession. 

The contact tongue is connected in place of 
the usual manually operated telegraph key in 
the radio transmitter, and impulses are there- 
fore sent out as the 5 pins F move upward, one 
after the other, and are blocked or not blocked 
according to the perforations in the tape. 


At the beginning of every character, one of 
the cams on the transmitting shaft A actuates 
a train of mechanism similar in every respect 
to that described above, except that no verti- 
cal pin F is included. At the beginning of 
each character the transmitting tongue moves 
to the right and sends out an impulse. This 
impulse is followed by the five selecting im- 
pulses. 

The speed of transmission is from 65 to 100 
words a minute. 

The transmitting cam shaft A is not stopped 
after each character, but revolves constantly, 
sending out one character after another until 
the sending station wishes to stop transmission ; 
this may be done at any time by moving a lever 
in the path of a stop arm attached to the trans- 
mitting cam shaft A. When the cam shaft A 
is stopped, transmission ceases, although the 
motor continues to drive the friction clutch 
through which the cam shaft is driven. 

If, for any reason, it is desired to repeat a 
character a number of times, the button O 
(Figure 6) may be depressed so as to hold the 
pawl J out of engagement with the tape-feed 
wheel ratchet. In this way the tape will re- 
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main stationary and the same character will be 
sent over and over again as long as the trans- 
mitting cam shaft A continues to revolve and 
the button is depressed. 

In order to signal quickly to the distant sta- 
tion, a bell-signal mechanism is provided as il- 
lustrated in Figure 7. Shaft K is clutch-driven 
and revolves only when the bell handle L is 
moved to the right. When the handle L is 
moved to the right, and then released the shaft 
K is released and the transmitting cam shaft 
A is stopped during one revolution of the shaft 
K. During this revolution the cam M moves 
the contact tongue G back and forth by means 


of the levers shown, sending the characters’ 


“figure shift,” “J” and “letter shift” over the 
line. Whenever the letter “J” is selected in 
the printer, while the carriage is in the upper 
case, a bell is rung and no printing takes place. 

If the bell handle L is held over to the right 
when the shaft K completes one revolution 
the latter will continue to revolve sending out 
a bell signal to the distant station once every 
revolution as long as the bell handle is held 
over; when the bell handle is released, how- 
ever, the shaft K will be stopped and the trans- 
mitting cam shaft A will continue its motion. 


From a photograph made for Popular RADIO 


At the beginning of each revolution of the 
shaft K, a small mechanical bell is operated so 
that the operator at the sending station may 
know how long to hold the bell handle L to 
the right in order to send out any desired num- 
ber of bell signals. 

Another glance at Figure 1 reveals a con- 
ventional regenerative radio receiver that em- 
ploys two stages of audio-frequency amplifi- 
cation, the output of which is connected to the 
Finch radio relay which in turn controls a 
local circuit for the telegraph printer. The de- 
scription of the operation of this printer is 
shown in Figure 8 in which the light brush 
arm N is clutch-driven at a speed slightly fas- 
ter than the speed of the transmitting cam 
shaft at the transmitting station. This in- 
creased speed at the receiving station 1s com- 
pensated for by delaying the brush arm, after 
each character is received, sufficiently to keep 
the sending and receiving stations in step. 

Normally the brush arm is held stationary 
by the “start” magnet armature with the brush 
resting on the start segment and the relay 
tongue held against its spacing contact. When 
a character is received a marking impulse pre- 
cedes the first five selecting impulses and a cir- 


Pe wR oo 6 
i$ EAE Ee a 
ee , 
A ws A TEN a i 
P 5 s 


5 


| 
x 
es 
- "ý eer 
i 

| 


: 
t 
3 
> 
A 
‘ 
ox aq 
Ay 
‘oF 
, 
ty 
hy 


THE PARTS OF THE HIGH-SPEED RADIO TRANSMITTING 
APPARATUS 


A is a standard type of vacuum-tube transmitter for 600-meter wave transmitter, 


B is the short-wave outfit. 


Either can be actuated by the electrical impulses pro- 


duced by the tape passing through C. D is the aulomatic tape perforating machine 
which cuts the proper perforations ut the tape according to the letter struck by 
l the Rey. 
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sSrom a photograph made for POPULAR RADIO 


WHERE THE RADIO IMPULSES ARE TURNED INTO TYPEWRITTEN 
. PAGES AUTOMATICALLY 

The radio impulses coming in over the air are received and amplified by radio 
receiver A, passed through selector and filter B and the impulses then operate 
Finch relay C and the control apparatus which actuates the automatic printer D. 
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THE BELL SIGNALLING MECHANISM TO CALL THE DISTANT 
STATION 
Figure 7: Moving the handle L to the right, the shaft K is released and the trans- 
milting camshaft A is stopped during one revolution of the shaft K, while cam M 
sends “figure shift,” “J” and “letter shift” over the line. This combination results 
in a-bell being rung at the receiving station. 


AN AUTOMATIC HIGH-SPEED RADIO-PRINTER SYSTEM 265 


PRINTER 
SIXTH PULSE MAGNET 
PRINTER SELECTING MAGNETS 


SPACING CONTACT 
MARKING CONTACT 


START R a Ug 6 
| MAGNET 
F- RELAY. sia zaa " 

cai ©) SIXTH PULSE SEGMENT 
ic Is }-START SEGMENT 

| Ne @, 

t Gla 

RECEIVING DISTRIBUTOR 


BRUSH ARM- N 


73 A 
THIS BRUSH SYSTEM CONTROLS THE MAGNETS 
Ficure 8: The distributing brush of the receiver mechanism operates in synchro- 
nisism with the transmitter and as each impulse is received it operates the magnet 


which happens to be electrically connected by means of the brush at that particular 
instant. 


THE SELECTOR BARS LINE UP BY THE PULLS OF THE 
FIVE MAGNETS 


Ficure 9: Like a combination in a tumbler lock, the pull bars drop into the selector 

bars when the right combination ts formed by the pulls of the magnets. Bail R 

then being actuated by the operating solenoid, causes the type bar to hit the paper 
and print the proper letter. 
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cuit is completed through the marking contact 
of the radio relay, the start magnet then is op- 
erated and the brush arm is released. 

A local battery ts connected to the solid ring 
of the receiving distributor and the marking 
contact of the radio relay is in series with the 
common return wire for the selecting mag- 
nets and the start magnet. Each one of the 
selecting magnets in the printer is connected to 
a corresponding receiving segment. If, there- 
fore, the brush passes over receiving segment 
No. 1 while the line relay tongue is against its 
marking contact, the first selecting magnet will 
be energized and similarly the second, third, 
fourth and fifth selecting magnets. As the 
brushes pass over each segment in turn they 
will or will not carry current to each succes- 
sive selecting magnet according to whether or 
not the radio relay is in a make or break posi- 
tion. 

After the brushes pass over the five selecting 
segments they pass over a sixth-pulse segment, 
completing a circuit through the sixth-pulse 
magnet in the printer and then again come to 
rest on a start segment. 

When a selecting magnet is energized its 
armature lifts a pawl in the path of a selec- 
tor bar and a latch locks it in this position. 
Five pawls are located on a bar that is moved 
by the sixth-pulse magnet. When the selec- 
tion is stored up in the pawls on this bar, the 
sixth-pulse magnet is operated and the pawls 
that were lifted move the corresponding se- 
lector bars to the right. 

Each type-bar (Figure 9) is connected to a 
pull-bar mounted directly above and at right 
angles to the selector bars. When one or more 
of the selector bars is moved to the right, a 
slot is presented under one of these pull-bars 
and the selected pull-bar drops so that a hook 
on the under side of the pull-bar is in the path 
of an operating bail R. This bail is moved by 
an operating solenoid whenever a pull-bar 
drops into a slot in the selector bars. In this 
way the selected type-bar is thrown upward 
and the proper character is printed. 

Spacing after every letter is provided for 
by means of a spacing solenoid which is ener- 
gized whenever a type-bar moves upward. 
Spacing between words is accomplished in a 
similar manner except that the type-bar se- 
lected does not carry any type and therefore 
does not print.* 


The largest users of the now available 
communication systems (wire and radio) 
are the newspapers and the news serv- 
ices, and to them follows the opportunity 
of utilizing this or other systems that 
may be developed in the future. 

Among the advantages of using the 
automatic high-speed radio printer may 
be included the following features: 

1: It insures secrecy of its messages, 


* Mr. Finch’s associates in this work have been 
A. M. Stevens. Wm. A. Bruno, and J. Geo. Uzmann. 
all of whom have contributed ta the success of the 
system as it stands today. 


thereby preventing use by unauthorized 
persons. 

2: It makes possible high-speed opera- 
tion, from 65 to 100 words a minute, 
thus insuring low costs. 

3: It supplies all services to remote 
locations at a nominal figure. 

4: It furnishes a local news service to 
the newspapers in the larger cities where 
it is difficult to obtain wire facilities. 

5: Its quadruple operation makes 
available four different channels of op- 
eration which may be employed for four 
different kinds of services. 

Other kinds of business enterprises 
that depend upon communication sys- 
tems are: shipping companies, brokerage 
houses, banks and railroads, all of whom 
may eventually make use of such a sys- 
tem. 

It is obvious that any zone or number 
of zones may be accurately and com- 
pletely covered by such a system. A 
zone area may cover 100, 1,000 or 3,000 
miles or more, and any number of re- 
celving printers may be set up in these 
zones that would be operated automat- 
ically from the zone station. If there are 


numbers of zones to be covered with 


different natures of service, the assign- 
ment of different frequencies for each 
zone station would eliminate the pos- 
sibilities of overlapping or interfering 
with other zones. In other words, radio 
printers may be located in each zone 
and could be supplied with an entirely 
different service to those of the other 
zones without one zone interfering with 
another. 

In some cases it might be desirable to 
have a transmitter powerful enough to 
cover the whole country. If, for in- 
stance, the President delivers a message, 
or if news matter of national importance 
is to be transmitted, such a station could 
be operated on a predetermined fre- 
quency and all zone stations could then 
be instructed as to the necessary adjust- 
ment to be made on their local receivers, 
and could receive and print the news 
simultaneously. 
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Photo News 


The efficiency of your set depends largely upon proper adjustments. Here is a set 
on which Wiliam Delaney of New York brought in 49 stations in a single night. 


Practical Pointers for the Listener 
| By Y. Z. MUTS 


Don’t Burn Your Tubes Too Brightly: One 
of the most expensive stunts of the radio fan 
is burning the filament of the tubes at the max- 
imum brilliancy. This may give more volume 
for a short time, but it cuts down the life of 
the tube. If you are after louder signals, use 
more “B” battery on the plate—but do not 
overload that either! Ascertain the maximum 
plate voltage the tube will stand; this infor- 
mation is usually printed on a slip of paper in 
the package containing the tube. 


Attach. Your Receiver to Your Windshield: 
You may combine the joys of motoring and 
listening in by attaching a shelf for the port- 
able set to the windshield of the automobile. 
Tuning operations can be conveniently carried 
out by the individual sitting on the front seat 
with the driver. 


How to Use Old Mirrors: Old and broken 
mirrors lying around the house can b: put to 
good use by the experimenter while he is re- 
pairing broken connections in receivers. Mere- 
ly direct rays of light on the place where you 
are working on the receiver. By such a method 
you will not need a flashlight for dark corners 
and you will thus save the battery. With the 
aid of the mirror a light may be directed in 
almost any position, which would enable the 
experimenter to get light in almost any corner 
of the set during an emergency. 


How Radio Waves Leak Off Trees: Never 
let an aerial or lead-in run through branches 
of trees; that is one way of reducing the eff- 
ciency of your receiver. The tree with its run- 
ning sap and moist bark is an excellent con- 
ductor of radio-frequency currents and the 
tendency is for radio waves to leak off to the 
ground through this connection. Remember 
this when camping. 


-some other insulating medium. 


Pointers About Your Lead-in: The lead-in 
should be well insulated and kept distant from 
the sides of the houses along which it is 
brought down from the receiver. It should not 
run adjacent or parallel to the other current- 
carrying conductors of any kind. At the point 


of entry into the home great care must be ex- 


ercised; if the wire is bare (without any cov- 
ering) it should be passed through a long 
porcelain tube or brought into the house by 
Under no 
condition should the bare wire touch any part 
of the building. After the wire is brought 
into the room, it should run to the antenna 
binding post in the most direct path with the 
minimum amount of twists or turns. 


A One-night Test Is Useless: Remember 
that a test of a radio set that extends over one 
night only is poor policy. At least a week of. 
listening, covering varying varieties of 
weather, temperatures and static conditions, is 
advisable before either accepting or condemn- 
ing a set. It may bring in plenty of “DX” one 
night and get only locals the next, due to the 
difference in the weather and other atmos- 
pheric factors. 


How to Avoid Body Capacity: A long 
ground lead or a poor one often causes body 
capacity in the receiver. Connecting the 
ground to a steam radiator is poor policy, be- 
cause the pipes take many turns before they 
get to the ground and actually act as a coun- 
terpoise. The best round is the water pipe. 


How to Prevent Splitting Your Baseboard: 
A bit of soap rubbed on the screws used to 
fasten instruments to the mounting board, will 
prevent the wood from splitting—which often 
occurs when the screw is fastened too tightly 
to the’ wood. 
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ALL YOU NEED IS A RULER, A PENCIL A 


aa 


ND A PAIR OF HANDS 


By means of the table on the facing page, the amateur who builds his own appa- 
ratus may calculate in an instant the values of resistance, current, and voltage in 
any DC electric circuit, 


A MEASUREMENT CHART 


FOR A QUICK CALCULATION: OF OHM’S LAW 


ARTICLE NO. 10 


By RAOUL J. HOFFMAN, A.M.E. 


HE amount of current that flows 

in a circuit depends upon the volt- 
age of the battery and upon the value 
of the resistance in the circuit. The 
equation—called Ohm’s Law—applied to 
above conditions, states that the current 
is equal to the voltage divided by the 
resistance or 

I = E/R 


wherein I denotes the current measured 


in amperes, E is the electric pressure 


(voltage) measured in volts, and R is- 


the resistance, measured ih ohms. 
Ohm’s law is equally applicable to di- 
rect current (DC) and alternating current 
(AC) circuits, but in the latter case the 
above simple relations must (in general) 
be modified. Ohm’s law is correct only 


for solid conductors at ordinary tempera-: 
tures; in radio work it is used to calcu-. 


late the resistance required, in a rheo- 
stat, for the proper operation of a fila- 
ment for various tubes and the various. 
voltages supplied. | 

For example: 

Using a WD-12 tube, which requires 
a current of .25 amperes at a filament 
voltage of 1.1, we can find the neces- 
sary resistance by transposing the above 
formula, so that the resistance is equal 
to the voltage divided by the current. 
Substituting the above values, we have: 


E. 11 
R= Į = 25 =44 ohms 


which is the resistance of the filament. 
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A MEASUREMENT CHART 


AMPERES OHMS 
ool | 100.000 io00 
g0.000 a00 
60.000 600 
so.co0o soo 
40.000 400 
30,000 s00 
002 .2 
20.000 200 
003 a 10.000 log 
A sooo e0 
ods .4 W sooo 650 
‘6000 so 
.oos .S 4gq00 ao 
~N 
006 6 3000 30 
7 20 
.8 a 
.g Ne 
i io >~ 
8 
S 
5 
4 
3 
2 


N ubin a- 


MAKE YOUR CALCULATIONS ON THIS TABLE 


The text of this article tells you just how to determine the proper resistance to use 
with a certain type of vacuum tube and a certain voltage “A” battery. There are 
a greal many other uses that you will find for this handy chart in connection with 
the calculation of Ohm’s Law. 
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Using a 6-volt storage battery (6.6) 
we will have an additional voltage of 5.5 
volts, which should pass through a re- 
sistance current of .25 amperes. 

We therefore, divide 5.5 by .25 and 
find the necessary resistance to be 
22.0 ohms, which is the additional re- 
sistance required for the circuit. Add- 
ing a Certain amount of resistance, allow- 
ing for filament control, we find we will 


Kadel & Herbert 


have to use a 30-ohm rheostat for this 
purpose. | 
_ For handy calculation, a chart is at- 
tached which can be used in the same 
manner as any one of the charts. previ- 
ously published. 

For the above example, connect 5.5 
on scale No. 3 with .25 on scale No. 5 
and read (on scale No. 4) the resulting 
resistance of 22.0 ohms. 


A NOVEL DEVICE ELIMINATES THE “A” BATTERY 


The latest development by Harry W. Houck, a well-known radio engineer, ts the 
instrument pictured above, which is being demonstrated before a group of radio 


experts. 
electric light socket. 


The inventor ts shown connecting the wires running to the device to the 
William Dubilier ts pointing at the instrument, which ts con- 


tained in a metal cabinet similar to that of a battery charger. This new apparatus 

makes it possible for the operator to light the filaments of the tubes in the radio 

receiver from either AC or DC current without the usual humming sotind being 
produced in the receiver. 
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THE AUTHOR MAKES A HARD-RUBBER BRACKET 


= The. little piece of hard rubber, cut from an old panel and bent as described in this. 
article, may be fastened to the main panel‘by a screw or bolt and makes a eecimensent 
support for many radio eee 


How: to Work Hard Rubber 


Tas this pacal ar Hele: the author, who is a distinguished chemist, tells 

how the radio experimenter can make useful devices. out of discarded 

hard-rubber panels, -That Mr. Killeffer is himself. a radio fan and uses 

these rubber. brackets and sub-panels on ‘his-own sets, adds to the interest 
of the. article for amateur experimenters. 


Allustrated by a series of special photographs posed by the anthor— 


D. H. KILLEFF ER 


AVE you ever ai miall 
piece of. hard rubber of 5 ae the 


right size to mount the binding posts 


on the back of your set, and after you 
have tried all the radio stores in the 
neighborhood have you thrown up your 
hands in disgust because the prices for 
what you want were too high to con- 
sider? Then you think, of course, 
about the old panel from your last 


yeat’s set and you ‘spend a TE hours 


trying -to saw out tthe piece of rubber 


that you want, only to have the thing 


crack in all kinds of fiendish ways. 
The edges are not smooth, the corners 
are not square and you are no better off 


than before. 


If you have been through all this 
sort of thing, here is where you get 
help. 
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SOFTENING THE PANEL 


The end of the panel is dipped into a pan full 

of hot water until the rubber becomes soft. 

Note that the shears which are to be used tn 

cutting the panel are also dipped into the water, 
so that they, too, will be warmed. 


We are going to think for a moment 
about hard rubber generally and just 
how the “nature of the brute? makes 
it about the easiest thing to handle that 
you could wish. Have you ever hap- 
pened to hold a hard-rubber comb un- 
der the hot water faucet for too long? 
Even if you did this you probably never 
thought of it in connection with your 
radio set, so I will remind you of what 
happened. 

The comb got soft, and bent. Hard 
rubber, no matter how hard it seems, 
becomes positively cheesy when you dip 
it for a few minutes into boiling water. 
Your comb looked as though it had 
been through the war when you tried 
to use it while it was too hot. Now, 
not only does the piece of hard rubber 


pin’ if -you’ have to. 
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from your panel cease to be hard and 
brittle when it is properly heated, ‘but 
you can save yourself all the agony of 
trying to saw it. A knife that will not 
even “cut hot butter” will do a beautiful 
job ‘cutting hot hard rubber! 
= Now. to settle that problem about 
a small` rubber panel for your binding 
posts, or for something else around 
your set. 

Take that old panel—of course, these 


. remarks apply only to hard rubber and 
: not to bakelite or any of the. similar 


panel .compositions—and mark out on 


the panel just the small piece that you 
B want to cut out of it. 


A scratch awl 
or a sharp darning needle is best for 
the marking, although you can use a 
It is not good 
practice to use a lead pencil because 
you may forget to clean off the marks 
completely and they are likely to cause 
leaks in current later on. 


After you have your piece marked _ 


out, dip that part of the panel into 
boiling water and leave it there for 
four or five minutes. Get a pair of 


shears or a knife as hot as the rubber 
by dipping them into the boiling water 


too. Then pull out the rubber and the 
shears and while both are still hot cut 
the rubber along one of the lines that 
you have made. If you do not get the 
line entirely cut before the rubber 
cools, simply dip it back in the boiling 
water and try again. Don’t worry if 
you bend the rubber out of shape a 
bit for that is easy to fix. 

For a long cut use a pair of scissors. 
They will give you, usually, a straighter 
line than a knife will. Be sure they are 
hot. If you try to cut hot hard rubber 
with a cold pair of scissors or with 
a cold knife, or if you lay your hot 
panel down on a cold table to cut it, 
you are sure to have trouble. As soon 
as the rubber is cooled it gets hard 
again. 

Be sure that the rubber is hot enough 
to be soft before you try to cut it. 
Five minutes in boiling water—not just 
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HOW TO WORK HARD RUBBER 
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| Now having cut out the small piece E. 
‘+7. that you want, you will ‘probably ‘find 
<- that it is all out of ‘shape. ` E 

“not to let that worry. you. ‘Now Iam 
"going to tell’ you how to get it smoothed 


I told you 
out again: _ ren 

Dip the small- piece in ` boiling water 
smooth and not too cold. -:. Press: it--otit 


Be sure that the surface you put 


If the rubber piece that. you have cut 
out is small enough the bottom of a 
flat-iron that is just warm enough to 
hold your hand against comfortably is 


-about the best thing to use. 


Don’t try to press out the rubber 
with the iron; invert the iron and lay 
the hot piece of rubber on it to cool. 
When it is cool, you will have a first- 
class job. 

The precaution of not having the 
iron too hot is very necessary. If you 
get it too hot you are likely to burn 
the rubber, and “your nose knows” 
what that means—not only yours, but 
all the other noses in the neighbor- 
hood. 

Here is another good use for that 
discarded rubber panel. Many of the 
recent directions for building sets call 
for little brass angles, and they surely 
are. handy things to have around. How- 
ever, there are many places in a set 
where such angles could be used if they 
were insulators instead of conductors. 

Well, why not make some angles out 
of rubber? You can use that same 
old panel we have been talking about. 
Cut out a piece of hard rubber: and, 


“yes tukenaan. put Tur böiling hardas BREES 
. “generally enough, but if it is not, don’t- 
d, hesitate -to try. again’: When you. make 
the cut hold the rubber in ‘your hand ~~ 
«<< with a. piece of cloth to protect- you, or - 
„else carefully”. warm, a piece of smooth: = 
<. metal and lay the rubber on that to cut | 
siti. | 


i + 


again and then’ put it on. something — 


‘flat: with your hand ‘and leave it to © 
_ cool. | 
_ it. on- is perfectly smooth: and clean, 
C: because the rubber will harden in just 
- the shape of the thing it is lying on. 


-HOW TO MAKE THE CUT 


The warmed rubber and the warmed shears 

are lifted out of the hot water and a piece of 

the panel is cut off along a line previously 

marked out with a scratch-awl or similar 
instrument. 


while it is still hot, bend the piece into 
the shape you want. But be sure that you 
provide a way for it to cool in just the 
desired shape because if you do not, 
you will get all kinds of irregular 
shapes. 

For instance, suppose you want a 
right-angle piece an inch wide with its 
two legs each an inch long. First cut 
out a strip of rubber an inch wide and 
a little more than two inches long, say 
two and three-sixteenths, to allow for 
the bend. Now heat this in your boil- 
ing water, bend it over the edge of 
something square and let it cool there. 
When you cut the piece be sure 
to make it wide enough, because hard 
rubber is not so strong as brass. 

After you have cut and bent your 
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NOW TO TRIM THE ROUGH EDGE OF THE CUT-OFF PIECE 
While the small piece of rubber is still warm enough to be somewhat soft, the 
rough edge (where it was cut off from the old panel) may be trimmed down with a 

warmed knife until it is absolutely straight and true. 


little angle, the necessary holes for 
mounting can be drilled in it and you 
have a bracket that your wires may 
touch without danger of short circuit- 
ing anything. Be very sure that the 
. rubber is quite hot and soft before you 
- try to bend it. Otherwise it is sure to 
- crack. 
This softening of rubber that is so 
-useful now to radio fans was just 
the thing that Charles Goodyear, a Con- 
. necticut inventor, set out to correct 
: some seventy years ago. Before his time 
all rubber was soft and sticky and not 
- nearly so elastic and stretchy as the rub- 
ber we know. If you have ever handled 
a piece of crude rubber you will know 
-what I mean. It is almost the stickiest 
stuff you can think of, but still it 
will stretch. a little bit and it has some 
other properties that are quite remark- 
- able. 7 

Rubber. begins its existence as a 
milky sap from a tree, very much like 


the sap of the common milkweed. It 
consists of millions of tiny droplets of 
rubber suspended in the watery sap. If 
this sap is allowed to sour or if it has 
the water boiled out of it, these little 
droplets separate out like the curd in or- 
dinary milk. This curd is what we 
know as crude rubber and it has to be 
worked between rolls in order to get 
the water out of it before it is even fit 
for shipment to the rubber factories. 
Often it is held over a smoky fire to 
“cure” it and make it easier to handle. 

That was the only kind of rubber 
there was before Goodyear conceived 
the notion of adding sulphur to it. It is 
said that he had the lucky accident to 
drop a piece of crude rubber mixed 
with sulphur on a hot stove. 

The crude rubber, Goodyear knew, 
would stick to almost anything. Espe- 
cially would it stick to other pieces of 
rubber. Most disagreeable of all it 
would soften and run like molasses if 
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A FLAT-IRON AS AN ANVIL TO MAKE THE BEND 


_ The small piece of rubber, warmed again, if necessary, by dipping it once more in 
the hot water, is bent roughly at a right angle by bending it over the edge of a 
- flat-iron or any similar object that has a right-angle edge. Do not make the bend 


too quickly or the rubber may crack. 


‘it happened to-be laid in the sun or to 
-be warmed in some other way. Even 
with sulphur in it, the rubber was still ` 
pretty bad until Goodyear dropped it 


on the stove. That changed everything. 


‘That made the first hard rubber; the 


first radio panel. 

That is all there is to hard rubber to- 
day. It is crude rubber and sulphur, 
heated together; “vulcanized,” as they 
call it. If you put only a little sul- 
phur into the crude rubber and do not 
heat it too hot or too long it will come 
out elastic like a rubber band. If you 
put in more sulphur and heat it a long 
time it‘becomes hard rubber. Of course, 
there are many other things that can be 
put into the mixture to make the hard 
rubber better for particular purposes, 


but always there must be these two; 


rubber and sulphur. 
In the factory where your radio 
panel was made, sulphur and crude 


rubber are mixed in immense machines 
like a bread mixer and whatever else 


‘the maker may think necessary is added. 
‘Then the whole thing is worked between 


large, warm, iron rollers until it is 


properly mixed. The mixture is pressed 


into molds and heated until it is finished. 

. The molds for radio panels usually 
have linings of smooth tin foil so that 
the surface of the panel will be smooth 
when the job is done. After it has 
cooled the hard rubber must be polished 
and then it is cut in just about the same 
way as I have described above, except 
that immense cutters are used,’ much 
like the paper cutters in a printing shop, 
instead of a pocketknife or a pair of 
shears. 

One possible trouble with hard rub- 
ber is that if you keep it in hot water 
too long (say, for hours), or if it is 
left in the sunlight or if it becomes too 
old, some of the sulphur that has been 
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: some seventy years. ago. Before his time 


-what I mean. 
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NOW TO TRIM THE ROUGH EDGE OF THE CUT-OFF PIECE 
While the small piece of rubber is still warm enough to be somewhat soft, the 
rough edge (where it was cut off from the old panel) may be trimmed down with a 

warmed knife until it is absolutely straight and true. 


little angle, the necessary holes for 
mounting can be drilled in it and you 
have a bracket that your wires may 
touch without danger of short circuit- 


ing anything. Be very sure that the 
. rubber is quite hot and soft before you 
try to bend it. 
. crack, 


Otherwise it is sure to 


This softening of rubber that is so 


. useful now to radio fans was just 


the thing that Charles Goodyear, a Con- 
inventor, set out to correct 


all rubber was soft and sticky and not 


- nearly so elastic and stretchy as the rub- 


ber we know. If you have ever handled 
a piece of crude rubber you will know 
It is almost the stickiest 
stuff you can think of, but still it 
will stretch. a little bit and it has some 
other properties that are quite remark- 
able. » 4 

Rubber. begins its existence as a 
milky sap from a tree, very much like 


the sap of the common milkweed. It 
consists of millions of tiny droplets of 
rubber suspended in the watery sap. If 
this sap is allowed to sour or if it has 
the water boiled out of it, these little 
droplets separate out like the curd in or- 
dinary milk. This curd is what we 
know as crude rubber and it has to be 
worked between rolls in order to get 
the water out of it before it is even fit 
for shipment to the rubber factories. 
Often it is held over a smoky fire to 
“cure” it and make it easier to handle. 

That was the only kind of rubber 
there was before Goodyear conceived 
the notion of adding sulphur to it. It is 
said that he had the lucky accident to 
drop a piece of crude rubber mixed 
with sulphur on a hot stove. 

The crude rubber, Goodyear knew, 
would stick to almost anything. Espe- 
cially would it stick to other pieces of 
rubber. Most disagreeable of all it 
would soften and run like molasses if 
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A FLAT-IRON AS AN ANVIL TO MAKE THE BEND 


The small piece of rubber, warmed again, if necessary, by dipping tt once more in 

the. hot water, is bent roughly at a right angle by bending tt over the edge of a 

flat-tron or any similar object that has a right-angle edge. Do not make the bend 
—_ too quickly or the rubber may crack, eR 


‘it happened to-be laid in the sun or to 
-be- warmed in some other way. Even 


with sulphur in it, the rubber was still ` 


‘pretty bad until Goodyear dropped it 
on the stove. That changed everything. 
‘That made the first hard rubber; the 
first radio panel. | 

That is all there is to hard rubber to- 
day. It is crude rubber and sulphur, 
heated together; “vulcanized,” as they 
call it. If you put only a little sul- 
phur into the crude rubber and do not 
heat it too hot or too long it will come 
out elastic like a rubber band. If you 
put in more sulphur and heat it a long 
time it becomes hard rubber. Of course, 
there are many other things that can be 
put into the mixture to make the hard 
rubber better for particular purposes, 
but always there must be these two; 
rubber and sulphur. o 

In the factory where your radio 
panel was made, sulphur and crude 


rubber are mixed in immense machines 
like a bread mixer and whatever. else 


‘the maker may think necessary is added. 
‘Then the whole thing is worked between 


large, .warm, iron rollers until it is 


‘properly mixed. The mixture is pressed’ 


into molds and heated until it is finished. 

. The molds for radio panels usually 
have linings of smooth tin foil so that 
the surface of the panel will be smooth 
when the job is done. After it has 
cooled the hard rubber must be polished 
and then it is cut in just about the same 
way as I have described above, except 
that immense cutters are used,’ much 
like the paper cutters in a printing shop, 
instead of a pocketknife or a pair of 
shears. 

One possible trouble with hard rub- 
ber is that if you keep it in hot water 
too long (say, for hours), or if it is 
left in the sunlight or if it becomes too 
old, some of the sulphur that has been 
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; THE FINAL STEP 
After the piece of rubber has been bent rough- 
ly into shape over the edge of the tron it may 
be trued up by pressing it into the corner of a 
cigar box, holding the side of the box at an 
exact right angle with its bottom. The rub- 
ber should be held in this position until it is 

entirely cool. 
put into it so carefully will work its 
way to the surface. The panel ceases 
to be a good insulator. 

If your panel loses its surface bril- 
liance or becomes light colored through 
age or otherwise, do not use it. It is 
sure to cause trouble when it looks that 
way. If you want it to work well again 


take off the instruments and scour the 
surface of the~panel “with steel wool 
moistened with & little lubricating oil 


-until the surface it jét black again, or 


mahogany if it was that color to start: 


-Of course, this “rusting” of the surface 


of rubber does not happen easily and 
generally takes some years under ordi- 
nary circumstances. And if your panel 


| does “rust” scour off the surface of it 


and it will work like new again. 

One more thing: Don’t try to drill a 
panel when it is too cold. It is very 
likely to crack. - It ought to be about 


ordinary room temperature, for.if it is 


warm it becomes cheesy and if it is 
cold it becomes brittle. Use a drill just 
like you use for drilling metals. Mark 
the centers -with -a ptinch or with a 


small .drill before you start the main . 
drilling and*’put your panel on a- firm ` 


piecé of soft wood bearing against the 
other side. of the hole you are drilling. 

After you have drilled the hole use 
a countersink on both sides of it to 
clean off the little ridge of rubber 
around it. You do not need to make 
this countersink deep at all; about one 
thirty-second of an inch all around the 
hole is ample. This makes the switch 
taps, or whatever you are screwing 
onto the panel, fit better and hold tighter 
by giving them a bearing on the panel 
itself instead of on -the little ridge 
around the hole. 


Keystone 


A royal radio fan, King Ferdinand of Roumania, snapped while ‘sending a message 
to his son, Prince Carol, in Bucharest, from the "St. Assise radio station in Paris. 
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A PLAY-BY-PLAY DESCRIPTION OF 
THE GAME 


Side-line reports of the intercollegiate athletic con- 
tests are broadcast from the university's own station, 
so that the folks back home can listen in on son 


John’s enthusiasms and share his interests. 


‘How Radio Brings the College 
Home to Dad 


The unique uses of the broadcasting station operated 
by the University of Illinois for letting the folks back 
home listen in on the student activities. 


By ALFRED 


HE colleges throughout the land 
are breaking down their academic 


bounds. and going more and more into. 


the lives of the people. 

Out in the middle west the University 
of Illinois is doing big things in radio— 
you have probably heard its station 
WRM on the air! | 

For a score of years, or- since elec- 
tricity began to assert itself in the 
practical affairs of men, a- course in 
electrical engineering has been one of 


M. CADDELL 


the principal educational features that 
this university has had to offer. 
And like other progressive institutions 
throughout the land, when radio stepped 
forth in its swaddling clothes, it took 
the infant art into camp and is now 
doing its share to develop it into- a 


colossal giant. 


. Let’s drop off a.few hours at Urbana, 
Illinois, situated in the land of alfalfa 
and corn, a little more than a hundgsed 
miles south of Lake Michigan. The 
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time was—not so long ago—when Stu- 
dent John left the country -fireside and 
journeyed to Urbana to get an educa- 
tion. For the next several months, 
home made its appeal to him principally 
through memory, while Mother and 
Dad, back in the country perhaps, had 
a more or less imaginative perspective 
of the “U” that John talked so much 
about. But now if John sings or plays 
in the university band or gives a scien- 
tific address he can go home to them 
every night. Radio has stimulated in 
the minds of the people—the tax-payers 
who support the university—more than 
usual interest in education. It has hu- 
manized the university to them, and 
they tune in and claim it as their own. 

But the University of Illinois does 
not at present go in for university 
extension courses via radio. Rather, 
it confines its activities to broadcasting 
programs that have their origin in the 
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: seventh annual 
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university itself, to. student and. U. S. 


-Officer Training. Corps- instruction, .and 
to research and experimental work. 


At regular times each week during 
the school year, for instance, it broad- 
casts programs of music, student plays, 
lectures ofa non-technical nature by 
members of the faculty, running stories 
of football, basketball and other games 
that are of enough importance to make 
the people of Illinois want to listen. 
A short time ago it broadcast the run- 
ning story of the Wisconsin-IIlinois 
basketball game; on the following Satur- 
day night it broadcast the story of the 
indoor relay carnival 


which was held in the university armory 
‘and in which forty-five colleges and uni- 
versities participated. _ 

_ Occasionally some man of prominence 
speaks at some university function—and 
his talk can be tuned in by the folks 
back home. 


A PEEP INTO STATION WRM 


Here are seen the control boards, tubes and other sending apparatus of the University 
of Illinois station. 


e 
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WHERE COLLEGE STUDENTS STUDY RADIO 


Tn this laboratory expert ‘instruction is given in ‘the technique of radio, and research 
‘work is encouraged. ` 


t.. æ ' 


~ 


frómi two sources ; “either they | are. given 


by” ‘member§ of the faculty of, the School ` 
of“Musié or’ else they’ are rendered’ by . 


students in that .school ` whose work: is 
among’ . ‘the’ best. 
versity ` ‘band “and the glee club ‘are also | 
broadcast ` frequently. i 

Howėvėr,- 
broadcast- anything that is, not of: or by ~ 


the -tiniversity:’- That-is; it does not per- . work. 


mit people outside “of the institution to 
use. the station.’ -This policy, . on the 
face of it; might: þe ‘coristrued as being 
selfish OF ainthoughtful, bit after vall-this < 
iS" a: State--university; 
mairitainéd’ bythe tax-payers. of ` the ` 


state, and-the university ‘authorities can- 


not use money for any purpose other 
than that for which it has been appro- 
priated. The tax-payers would resent 


Usually the musical ` ‘programs, come’ 


Concerts by the ` upi’ 


‘station WRM: does’ Hot 
: credited © -iù their “electrical engineering 


supportéd ` and ” 


ne 


“the spending of money if WRM al- 
. lowed ‘outsiders to use the. station. 

Still “another purpose for. which the 
university ~ iuses the radio. laboratory iS 
for student instruction. 

"A course in radio is given in ‘thie elec- 
- triéal “department of the’ _ College’ of 
” Engineering. This ‘course is open to 
seniors “atid those. who- take it are so 


F urthermore,: $ ' becatise of the 
” presence’ at the. ‘university of a Reserve 
| Officers” Training. ‘Corps, the authorities 
are. ‘under ‘contract - with the govern- 
ment to:give such’a course, and the men 
in: the. signal detachments are required 
‘to mike'a study of radio’ ċótnmunication. 

The equipment of the radio labora- 
tory of the university includes standards 
of the well-known constants of radio- 
frequency circuits and radio-frequency 
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measuring instruments, such as thermo- 
galvanometers, precision wavemeters, 
precision variable condensers, calibrated 
variable condensers and voltmeters, 
vacuum-tube oscillators, power-absorbing 
high-frequency resistances, phantom an- 
tennas and other apparatus. 

The laboratory work includes the more 
important radio measurements such as 
are necessary in radio engineering work ; 
among these are the measurements of 
high-frequency resistances of coils and 
antennas, high-frequency measurements 
of condenser capacity and phase differ- 
ences, inductance and logarithmic de- 
crement. 
tube measurement experiments are meas- 
urements of amplifier constants, mutual 
conductance, plate resistance, vacuum- 
tube characteristics, detection coefficients, 
and power-tube efficiencies. Also a few 
experiments on reception and radiation 
faults. : 


A few practice experiments are given . 


in the technique of connecting up and 
operating power-tube oscillators, radio- 
phone modulators and vacuum-tube 
amplifiers. The experiments, as well as 
the classroom work, are designed to fol- 
low the class of work done in the 
standard courses in direct and alternat- 
ing-current theory and dynamo labora- 
tory courses that are usually given in 
first-class engineering colleges. 

A look-in at the transmitting apparatus 
in the laboratory—broadcasting station 
WRM—discloses an up-to-the-minute 
point of view. The transmitter is of 
the permanent type; the apparatus is 
mounted in a heavy iron-pipe frame- 
work, and the controls and meters are 
mounted on a large micarta panel. The 
oscillator consists of two 250-watt tubes 
in parallel. closed oscillator circuit of 
the Hartley type, with the inductively 
coupled antenna. The resistance of the 
antenna is 35 ohms at the frequency and 
wavelength used for  broadcasting— 
namely 360 meters. With four amperes 
radiating, the power input into the an- 
tenna is 520 watts, as this is the usual 
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amount of radiation during broadcast- 
ing. The transmitter framework also 
contains three 250-watt modulator tubes 
in parallel in. a separate sheltered com- 
partment, the modulator tubes drawing 
400 milliammeters during modulation 
with the vowel “a,” and 75 milliam- 
meters when no sound occurs, constant 


current modulation being used, and pro- 
- vided. with the aid of a 20-henry choke. 


The speech amplifier furnishes ampli- 
fied voice- frequency power to broadcast 


. this change in modulator plate current 


and oscillator output, the power speech 


amplifier containing three vacuum tubes, 
the last stage of which is a 50-watt 
_ power tube, and, two 5-watt power tubes, 
furnishing agitation for the 50-watt tube. 


Control equipment for the entire trans- 
mitter is placed on the special amplifier 
panel. When broadcasting from the uni- 
versity auditorium, or the recital hall 
half a mile from the laboratory, a two- 
stage low-power voltage amplifier is used 
at the microphone end. 

The antenna is of the L type, sup- 
ported between iron-pipe masts 90 feet 
high, and is 15 feet wide with seven 
accurately spaced stranded wires. The 
counterpoise is placed on supports six 
feet above the ground and has about the 
same area as the antenna. The antenna 
lead-in is of the cage type. The natural 
wavelength of the antenna is 340 meters, 
and its resistance at this wavelength and 
frequency 18 ohms. The _ university’s 
programs are broadcast from studios in 
the Smith Memorial music building. 
All the studios in this building are pad- 
ded and insulated, making them free 
from echo, and results which compare 
favorably with those of any of the com- 
mercial sending stations are secured. 

A third use to which the radio lab- 
oratory is put is that of research and 
experimentation, All of the experi- 
mental work is not directly connected 
with broadcasting, of course, but most 
of it is connected indirectly to radio, 
and the presence of the broadcasting 
station helps in many ways. 


Stare Poea made for Peeing Rap1o . 
THE COMPLETED TUNER HAS A SYMMETRICAL APPEARANCE 


The secondary condenser dial and the knob that controls the coupling of the tick- 

ler are conveniently close together, so that tuning is quick and easy. This tuner 

can be used with any of the standard detector units on the market or with the detec- 
"tor, two-stage unit to be described in October PopuLar RADIO. 


HOW TO BUILD 


A MULTI-WAVE ‘TUNER 


PART I 

Here is a set that has been built by an amateur for use 

on all wavelengths. It will bring in everything within 
range that is coming in over the ether 


By B. S. BICKELHAUPT, M.D.; (2CBA) 


Cost or Parts: About $30.00 * 
RECEIVING RANGE: Up to 1,500 miles 


Here ARE THE Items You WiLL NEED— 
A, B and C—De Forest honeycomb coil G—series-parallel switch; 


mounting (Type LC-100) ; H—composition panel, 7 by 15 inches; 
D—U. S. Tool .001 (43-plate) variable con- I—hardwood sub-base, 7 by 14% inches; 
denser ; | | J—cabinet ; 
E—U. S. Tool .0005 (24-plate) vernier va- 6 Eby binding posts ; 
riable condenser; _ wood screws, bus-wire, etc. 
a 0005 (23-plate) variable Ts does not include the costs of the tubes, coils 
, or batteries. i 


281 


282 


pr: a period of about two 
years I have made, through actual 
construction, a fairly exhaustive study of 
reception apparatus. And I have found 
that, for a receiver. which will. work well 
on all wavelengths and that will be 
selective in its tuning and clear in re- 
production, a honeycomb set offers real 
satisfaction. 

The set described in this article em- 
ploys the regenerative circuit, using a 
tickler coil for feed-back and single- 
layer coils for the short broadcasting 
wavelengths. It is an old and well- 
tried outfit, and those who know agree 
that it is a good all-around receiving 
set. By using a variable bridging con- 
denser across the tickler coil, regenera- 
tion may be secured by either magnetic 
coupling or by having a tuned-plate 
circuit. In other words, yo:. can con- 
trol the regeneration by changing the 
coupling of the tickler coil to the sec- 
ondary coil, or you may get regeneration 
by moving the tickler coil as far away 
from the secondary as possible and then 
tune the plate circuit with the bridging 
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THE ELECTRICAL WIRING DIAGRAM FOR THE RECEIVER 


Fıcure 1: This includes all the connections for the various instrumentis and parts 
that go to make up the completed tuner. All the parts are marked with designating 
letters which are repeated in the text and the list of parts. 

from Ricut to Lert to facilitate wiring. 


large 


o D 
YOOQOO G 


POPULAR RADIO 


condenser. Another advantage of this 
arrangement is that you can secure re- 
generation over a wider range of wave- 
lengths for any given size of tickler coil 
than when a fixed bridging condenser is 
used. 

As the tuning coils are detachable, 
any size coils may be used, from the 
duo-iateral or honeycomb coils 
used for receiving the long-wave trans- 


_atlantic stations, down to small single- 


layer coils suitable for receiving the 
broadcasting which is being done in an 
experimental way by stations WGY and 
KDKA on waves from 97 to 107 meters. 

It is interesting to note that a large 
number of the regenerative circuits 
which have been widely advertised can 
be duplicated by the triple-coil receiver 
of the type here described. 

Close-coupled, untuned primary cir- 
cuits are easy to construct. It is only 
necessary to remove the primary coil 
and substitute one that has only three 
or four turns, and then turn the mount- 
ing so that the coil is brought as close 
as possible to the secondary. 


The diagram reads 


a 
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THE REAR VIEW OF THE SET 


: 


Ficure 2: This picture shows the general arrangement of all the instruments 
ened to the panel. The exact locations for the instruments are given in Figure 3. 


fast- 


Ficure 3: Here are shown the cor- 

rect positions for the various instru- 

ments. As all of them are fastened 

to the panel, the location of them ts 

governed by the holes in the panel 
as laid out in Figure 6. 


THE WORKING DRAWING FOR 
: CONSTRUCTION 
© 
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Unless you use an untuned primary, 
sharpest tuning and best results generally 
will be obtained by keeping the primary 
coil well away from the secondary. 
This is particularly true when tuning in 
the shorter waves. 


The Parts Used in Building the Set 


In all of the diagrams in this article, each 
part bears a designating letter. In this way 
the prospective builder of a receiver may eas- 
ily determine how to mount the instruments 
in the correct places and connect them prop- 
erly in the electrical circuit. The same desig- 
nating letters are used in the text and the list 
of parts at the beginning of the article. 

The list of parts here given includes the 
exact instruments used in the set from 
which these specifications were made up, 


but the experienced amateur will be able 


to pick out other reliable makes of in- 
struments which may be used in the set 
with equally good results. For exact 
duplication of results, however, we 
recommend the parts specified to the 
novice. 
_ If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel for 
mounting them. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 
prepare the panel H (shown in Figures 2, 3, 4, 

an 


‘file. 


‘ments will be flush with the panel. 


POPULAR RADIO 


First of all, cut the panel to the correct size, 
7 by 15 inches. 

Then, square up the edges smoothly with a 
The centers for boring the holes (which 
are necessary for mounting the instruments ) 


should’ be laid out on the panel as shown in 


Figure 6. A convenient method of doing this 
is to lay out all center holes on a piece of pa- 
per the. same size as the panel; then the piece 
of paper should be pasted on the panel and the 
centérs marked directly on her ay by punch- 
ing through the paper. | 

The holes outlined here with a double cir- 
cle should be countersunk so that the flat-head 
machine screws used for fastening the instru- 
All the 
rest of the holes in the panel are straight drill 
holes.. Sizes for the diameter of these holes 
have not been given, but the builder will read- 
ily “decide what size hole is necessary by meas- 
uring the size of the screws and shafts of in- 
struments that must go through the holes. 

When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is smooth; then the 
same process should be repeated, except that 
light machine oil should be applied during the 
rubbing. The panel should then be rubbed dry 
with a piece of cheese-cloth; a dull permanent 
finish will be the result. Or the panel may be 
left with its original shiny-black finish, if care 
is exercised so that it is not scratched during 
the drilling. 

The sub-base I (see Figures 2, 3, 4 and 5), 
should be cut to size, 7 by 14% inches. If a 
piece of %-inch hardwood, surfaced on both 
sides, can be obtained, the work of squaring 
up and finishing the edges will be a minimum. 

Complete specifications for constructing the 


THE SET, AS SEEN FROM THE LEFT 


Ficure 4: This diagram shows the way to mount the primary condenser, the series- 
parallel switch and the binding posts for the antenna and ground connections. 
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THE SET, AS SEEN FROM THE RIGHT 


Ficure 5: This view shows the position of the bridging condenser, the cotl mount- 
ing, the binding posts for the plate, plus “B” battery, grid and filament connections. 


cabinet J are showa in Figure 7. It may be 
constructed out of 12-inch hardwood, such as 
mahogany, walnut or oak, finished to suit the 
taste of the builder. 
purchased complete from your radio dealer, as 
it is a standard size. 


How to Mount the Apparatus 
Preliminary to mounting the parts of the 


Or the cabinet may be’ 


‘set, fasten the panel H at right angles to the 


sub-base I. (See Figures 2, 3, 4 and 

Mount the series-parallel switch G. The 
correct position is shown in Figures 2, 3 and 4. 

Looking at the front of the panel, mount 
the antenna binding post in the upper left-hand. 
corner and the ground binding post in the 
lower left-hand corner. At the right end of 
the panel mount the other four binding posts 


THE DRILLING PLAN FOR THE PANEL 
Ficure 6: This drawing shows where to drill the holes for the. screws and shafts: 


of the instruments which protrude through the panel. 


‘The holes outlined with a 


double circle should be countersunk so that the flat heads of the screws will set 
flush with the panel. 
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THE DIMENSIONS FOR THE CABINET 
Figure 7: This drawing (which contains the top, front, and side measurements for 
the hardwood cabinet) may be turned over to a competent cabinet worker who can 
build it from these instructions alone. | 


in the following order, beginning at. the top; 
plate, positive “B” battery, grid and positive 
filament. See Figures 2, 3, 4 and 5. 

Next, fasten the honeycomb coil-mounting 
A, B and C on the front of the panel im the 
lower center, as shown in Figures 3, 4 and 5. 

Now, mount the three variable condensers 
D, E and F on the panel. The correct posi- 
tion for each is shown in Figures 2, 3, 4 and 
5. This completes the construction work on 
the set. It is now ready for wiring. 


How to Wire the Set 


Connect the antenna binding post (No. 1) to 
the top of the primary coil A and also to the 
lower right-hand switch point, looking at the 
rear of the set. Connect the two middle right- 
hand switch points together and also connect 
them to the bottom of the primary coil A. 
The top right-hand switch point is left uncon- 
nected. Connect the top left-hand and the 
third left-hand switch point together, and also 
join them to the rotary plates of condenser D 
and to the ground binding post (No. 2). Con- 
nect the second left-hand switch point and the 
fourth left-hand switch point together, and 
join them to the stationary plates of con- 
denser D. 

Connect the top of secondary coil B to the 


rotary plates of condenser .E,. to the rotary 
plates of condenser F, and also to the filament 
binding post (No. 6). Connect the bottom of 
the secondary coil B to the stationary plates 
of condenser E, and also to the grid binding 
post (No. 5). > i 

Connect the top of the tickler coil C to the 
plate binding post (No. 3). 

Connect the bottom of the tickler coil C to 
the stationary plates of condenser F, and also 
to the positive “B” battery binding post (No. 
4). This completes the wiring. 


How to Construct the S pecial Coils 


Honeycomb coils may be used with this set, 
but for short-wave work, single-layer coils are 
possibly better to tune with, although there is 
little difference if you can get duo-lateral or 
honeycomb coils that are free from insulating 
varnish, and the paper binding strips are re- 
placed by celluloid. The single-layer coils must 
be made in the manner about to be given, be- 
ai otherwise, they will not function prop- 
erly. l 
Cardboard or bakelite tubing 4 inches in 
diameter and 1 inch wide is used, and the wire 
is wound in a single layer to the desired num- 
ber of turns. Regular mounting plugs may be 
employed, and, if the coils are made as directed, 
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they will be found to be sturdy and capable of 
withstanding rough usage without damage. 

For one of the primary coils, wind on 15 
turns of No. 18 DCC copper wire. For an- 
other primary coil, use 20 turns of No. 24 
DCC .copper wire. 

The secondary coils should be 25 and 30 
turns of No. 24 DCC copper wire. Tickler 
coils. of two sizes can be made of 35 and 45 
turns of No. 28 DCC wire, respectively. 

In winding the coils place the coil to be 
wound in front of you and begin winding 
from the left side, winding toward you and 
finishing at the right-hand edge. The left- 
hand edge may be termed the “beginning” and 
the right-hand edge the “end” of each coil. 

The beginning of each coil (left-hand edge), 
should be soldered to the lower terminal of 
each plug and the end (right-hand edge) of 
each coil, to the upper terminal of each plug. 
After this is done, care should be taken that 
the plug is set as near flush with the coil as 
possible, for here is where a short-circuit may 
occur, due to the fact that the wire may.be 
bent in such a way as to cause a “short.” A 
small piece of blotting paper, or a piece of or- 
dinary tire tape, or even fibre, may be used in 
much the same way as DeForest uses fibre in 
his coils, and if you do that, you will avoid 
the possibility of “shorting.” Instead of using 
fibre, ordinary white celluloid, or transparent 


celluloid, such as is used in automobiles for 
side curtains, may be used as coil straps. This 
material may be obtained from any automobile 
supply shop, in various lengths, and can be cut 
into strips 1 inch in width. 

Care should be taken when mounting, to 


see that the primary or tickler coils, when in 
the set, will be flush with the secondary and 


not at an angle to it. This may be accom- 
plished by placing a piece of paper between 
the coil and the right side of the plug. This 
will serve to tilt the coil so that it may be 
brought flush with the secondary. 

The single-layer inductances are admirably 
suited to short-wave work, and that is why 
we have the single-layer tuning coil, the vario- 
coupler, loose coupler and variometer. Is: it 
not therefore safe to claim that single-layer 
coils employed in a honeycomb set should give 
excellent results? 


There is no doubt in my mind about 
this set being the best set for receiving 
on all wavelengths. Changes in wave- 
lengths may come and go, but this set 
will -operate on every wavelength up to 
600 meters on single coils, and above 
600 meters up to 25,000 meters on the 
regular duo-lateral or honeycomb coils. 


The second part of this article will give the constructional data on a detector 
and two stage audto-frequency amplifier for use with this tuner. 
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From a photograph made for PopPuLAR RADIO. 


THE NEW “POPULAR RADIO PORTABLE” RECEIVER IN ACTION 
Reports of the success of the latest development of the PopuLar RADIO LABORATORY 


DF continue to come in from all over the country. Full instructions for building this 


remarkably eficient set were given by Laurence M. Cockaday in the July issue of 


this magazine. 
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From a photograph made especially for PopuLar Rapiro by Louis Raffalovich, Paris 


WHERE THE FRENCHMEN LEARN HOW TO HOOK UP SETS 


In this corner “of the ‘school the advanced students receive practical training in 

constructing the various circuits used-in radio-telephony and telegraphy. The ex- 

pberimenter bending over the table is Mr. Frederick M. Delano, Jr., special corre- 
spondent of PopuLar Rapio in Paris. 


Learning a Modern Art in 
a Modernized “Bohemia” 


Science gadis the famous Latin Quarter of Paris 


N the famous “left bank” of the Seine, in Paris, the home of the ar- 

tists and students who created the “Bohemia” of romance, stands the 
great French radio school, the Ecole Pratique de Radioélectricité. Here are 
trained the radio operators who are needed for the French navy and for 
the merchant marine as well as for other radio services in France and her 
colonies, Here come, too, the young Frenchmen who desire training in 
radio in order to secure licenses as transmitting amateurs or for the pur- 
pose of undertaking radio experimentation and invention as a. lifework. 
Courses are given in every radio subject, from brief courses for radio 
mechanics or for learning code, up to the full training of a radio engineer. 
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| —— . A CLASS IN SIGNAL RECEPTION 
à f ‘Every desk in the school’s lecture rooms is equipped with a small socket like a 


telephone jack. Into this socket the student slips the connection of, his head set, 
so that he can listen to code practice or any other material that the instructor may 
cause to ba supplied over the wires. 


F.M., Delano, Jr. ` 


A LECTURE ON RADIO THEORY 


The diagrams on the blackboard will be familiar to many a graduate of American 

radio schools. Note especially the drawings of the swinging pendulum used to 

illustrate the effect of resistance and inductance on-the oscillations in an electric 
circuit. 
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From a photograph made for POPULAR RADIO 


KEEP THE AUDIO TRANSFORMER AWAY FROM THE TUNING COIL 


In arranging the instruments, remember that audio transformers necessarily con- 
tam a lot of iron which has a particularly strong choking effect at radio frequencies. 


WHERE TO LOOK FOR 


LOST ENERGY IN COILS 


Practical pointers for increasing the efficiency of your 

receiving set—written exclusively for POPULAR RADIO 

by an expert of the Bureau of Standards with the 
special permission of the Director 


By MORRIS 


N the tuned circuit of every radio 
receiving set there are one or more 
coils of wire which carry the feeble 
alternating currents induced in the an- 


* Published by permission of the Director of the 
Bureau of Standards of the U. S. Department of 
Commerce. 


S. STROCK* 


tenna by the incoming radio waves. 
Such currents go to make up a minute 
amount of electrical power. If the coils 
in which these currents flow are im- 
properly made, they will waste a larger 
portion of this power than is necessary. 
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This condition limits the flow of useful 
current with the result that the current 
value may not be quite high enough to 
produce an audible signal in the tele- 
phone receivers. In this case the substi- 
tution of more efficient coils would give 
understandable reception from a distant 
station when otherwise it could not be 
heard. 

A receiving set that emplovs regenera- 
tion or radio-frequency amplification will 
detect exceedingly minute currents, vet, 
there is always a threshold current value 
below which even these sensitive circuits 
will fail. 

There are two other reasons for using 
efficient coils, and these reasons involve 
the signals obtained from any trans- 
mitting station. The first of these addi- 
tional reasons tells us that efficient coils 
increase the selectivity of the circuit. 

Selectivity is something every receiv- 
ing circuit needs, and means of improv- 
ing it are well worth while. 

Coils of low power loss will permit 
of good amplification without excessive 
filament currents or high plate voltages. 

This means that the signals will be 
less noisy and less distorted—and, to 
all those who are interested in broad- 
cast programs, what single consideration 
is more important than that of securing 
reproduction which is natural and life- 
like? 

Let us take an inventory of the fac- 
tors that cause these power losses, in 
order to learn how to avoid them. 

First, it should be stated that power 
losses in a coil increase as the resistance 
of the coil is increased. 

Resistance—more properly called high- 
frequency resistance—may be measured. 
Radio-frequency resistance changes some- 
what with the frequency, but at all radio 
frequencies the same features of coil 
construction always cause an increase in 
apparent resistance. Therefore, change 
of apparent resistance with frequency 
need not be considered in detail. A 
factor that influences the radio-frequency 
resistance of coils is the size of the 
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conductor. 

Alternating currents of radio fre- 
quency are unevenly distributed through 
the conductor, their effect being most 
pronounced on the surface, and the 
higher the frequency the greater this 
skin effect will be. Therefore, if the sur- 
face area of the conductor is increased, 
its resistance will usually be decreased. 
For braided or stranded conductor this 
statement may not be literally true. For 
instance, at frequencies below 1,000 kc * 
(wavelengths over 300 meters) a solid 
conductor sometimes has a lower radio- 
frequency resistance than stranded Lit- 
zendraht cable of greater surface area. 

Second, the insulating material be- 
tween the turns of the coil increases its 
apparent resistance. 

This is due to a phenomenon called 
dielectric absorption. The insulation acts 
much the same as the insulation (dielec- 
tric) of a condenser, and if the insulat- 
ing material is a poor dielectric the losses 
are relatively high. 

Third, the insulating material of the 
form upon which the coil is wound and 
other insulating material in the field of 
the coil, will also increase its resistance 
and for the same reasons just given. 

Fourth, any metal in the field of the 
coil will increase its radio-frequency 
resistance because the metal object has 
eddy currents induced in it and these 
currents absorb useful power from the 
circuit. At the back of the panel in 
many radio receiving sets is placed a 
metal shield which serves a certain use- 
ful purpose; it will, however, consider- 
ably «increase the resistance of coils 
mounted too close to it. 

Fifth, leakage of current between the 
turns of the coil will increase its radio- 
frequency resistance. This most usually 
occurs when the conductor insulation 
collects moisture. 

Sixth, unused turns (dead ends) often 
increase the resistance of a coil. The 
dielectric effect previously mentioned, 


* Kc is an abbreviation for kilocycles-per-second. 
one ke = 1,000 cycles; therefore, 1,000 ke = 1.000,000 
cycles. 
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THE WRONG WAY TO ARRANGE THE INSTRUMENTS 
If you place the audio transformer up against the tuning coil as shown, it may cut 


„down the efficiency of the set as much as fifty percent. 


POPULAR RADIO 


It will make the signals 


weaker and will cause the tuning to be very broad. 


increases the distributed capacity of the 
windings and in the case of dead ends, 
a resonance effect may be obtained which 
causes the radio-frequency resistance to 
rise to a high value. 

Seventh, taps taken from the coil and 
connected to switch points, increase its 
resistance. The switch points being im- 


bedded in insulating material, the phe-. 


nomenon of dielectric absorption comes 
into play. 

Results of actual tests showing how 
the radio-frequency resistance of coils is 
increased will emphasize the remarks 
just given and point the way to practi- 
cal hints forming the second part of 
this article. 


— 


A first example involves a typical coil 
(shown at the left in Figure 1) such 
as might be used in the antenna circuit 
of a receiving set. (For the present, 
the hand of the observer holding the 
metal rectangle is to be ignored; this 
will be considered shortly.) 

This coil was made by winding sixty 
turns of No. 20 DCC wire around a 
four-inch cylinder of phenolic insulating 
material (bakelite, so called, but actually 
it may be something else). At 750 ke 
(400 meters) the radio-frequency resist- 
ance of this coil was 3.2 ohms—and 
now comes the significant part of the 
experiment. An identical coil was wound 
on a dry cardboard cylinder and its 
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resistance at the same frequency was 
only 1.1 ohms. Thus the humble card- 
board, used in a dry place, was superior 
electrically (although not mechanically) 
to the more aristocratic insulating ma- 
terial. ` This is not true, however, when 
the cardboard absorbs moisture. 

Now, consider the one-sixteenth inch 
brass rectangle shown at the left of this 
coil. Metal parts of greater weight or 
size than this are frequently used in 
mounting coils. For mechanical reasons 
this may be necessary, yet the amount of 
metal should be reduced as much as 
possible. The metal piece shown in the 
photograph was placed inside the coil 
and the apparent resistance was thereby 
increased 0.5 ohm. 

A final test of this coil shows the 
effect of leakage. A few drops of clean 
water were allowed to soak through the 
insulation over the area shown by the 
dotted lines, and the resistance of the 
coil was increased 0.6 ohm. This hints 
at the importance of protecting the coil 
winding from moisture, especially in the 
case of cotton insulation which readily 
absorbs moisture from damp air. These 
measurements were made in a dry at- 
mosphere so that the cotton insulation 
was extremely effective. 
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At the right of Figure 1 is shown a 
so-called spider-web coil which was 
wound from No. 24 DCC wire on dry 
cardboard. This type. of winding sup- 
posedly gives lower radio-frequency re- 
sistance than a winding in cylindrical 
form because of a slight spacing of the 
turns. This factor is, in itself, an ad- 
vantage, yet due to the peculiar form of 
winding the losses may be unnecessarily 
high, At 713 ke (420 meters) the re- 
sistance of this coil was 3.9 ohms. An- 
other coil was made by winding the same 
kind of wire on a cylinder of dry card- 
board so that the same inductance was 
secured—that is, either coil could be 
substituted in the measuring circuit with- 
out changing its frequency. The radio- 
frequency resistance of the second coil 


-was only 2.9 ohms. 


We now come to an excellent example 
of how a coil should not be made. This 
is shown in Figure 2,—the primary 
portion of a two-circuit tuner (loose 
coupler) made in the days when little 
was known of coil losses. If the de- 
signer had fried to secure a high radio- 
frequency resistance he could scarcely 
have done better! Note the large brass 
rod for the sliding secondary, the in- 
sulating material completely covering the 
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EXPERIMENTAL COILS THAT GAVE SURPRISING RESULTS 
Ficure 1: The dotted lines on the center coil indicate the area that was wet with a 


few drops of clean water. 
increased the resistance. 


Wetting just this small portion of the coil greatly 
The spiderweb coil was not as efficient as a straight 


cylindrical: coil of the same inductance value. 
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winding (70 turns of No. 22 SSC wire), 
the large switch points embedded in 
the insulating material, and finally, the 
large metal support for the coil form. 
This construction incorporates excellent 
mechanical features and one good elec- 
trical feature—firm contact on the switch 
points. In securing these results, how- 
ever, the radio-frequency power losses 
were greatly magnified. A measurement 
of resistance including all the turns of 
this coil, gave a value of 25 ohms at 
483 ke (620 meters) ,—at least five times 
the necessary value. 

Thus far we have-taken an inventory 


of the causes of power losses in coils 
and have given practical examples of . 


these losses. Working from this founda- 
tion, we will now give practical hints 
for reducing or eliminating power losses. 
It must be borne in mind that merely 
. substituting an efficient coil for one of 
poor design in a receiving circuit will 
not give any startling improvement in 
results, if the rest of the circuit and 
the antenna and ground system have 
an unnecessarily high radio-frequency 
resistance. Reasonable precautions in 
wiring and careful selection of parts 
should, however, take care of these dif- 
ficulties. In the case of coils, the ex- 
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perimenter has quite a field, for he fre- 
quently makes them himself, or, if the 
purchased article is used, it can usually 
be rewound if necessary. 

An ideal coil, as far as power losses 
are concerned, would be one made by 
winding a conductor of zero resistance 
into a coil having no material support 
and using the whole thing in an iso- 
lated position, This fantastic illustration 
emphasizes the importance of taking pre- 
cautions which will approach this con- 
dition. These precautions will apply to 
all coils used in: wavetraps; single- 
circuit tuners; two-circuit tuners; re- 
generative tuners; tuned-radio-frequency 
transformers in reflex or neutrodyne 
circuits. Single-layer coils only, are as- 
sumed—multi-layer coils, except those 
having spaced turns, should. never be 
used for broadcast or amateur fre- 
quencies. 

First considerations involve the con- 
ductor. 

Unless space is rather restricted it is 
a good rule to use nothing smaller than 
No. 20 copper wire. An instance was 
once noted, where, in the wiring of a 
receiving set, an inexperienced person 
had used steel wires! This introduced 
resistance of several 


an unnecessary 


AN EXAMPLE OF ELECTRICAL INEFFICIENCY 
Figure 2: This primary portion of a two-circuit tuner (loose coupler) was made 


in the old days when little was known of coil design. 


It has almost every fault 


mentioned in this article, including large masses of metal in the field and too much 


insulation material surrounding the coil. 


It has five times the resistance at radio 


frequencies that such a size coil should have! 
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THE RELATION OF COIL DIAMETER TO LENGTH IS IMPORTANT 
These coils represent about the limits of diameter and length for the highest 


efficiency. Avoid long, small coils and very large, short coils; 
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both extremes are 


bad because they require more wire to get the same inductance—and this increases 
the loss. 


ohms and the set would not operate sat- 
isfactorily. . When some of the longer 
steel wires were replaced with -copper 
wires, the circuit gave good results. 
Stranded (Litzendraht) cable, con- 
sisting of enameled strands of fine wire 
braided in a special manner, often gives 
a lowered resistance at frequencies above 
1,000 kc (wavelengths below 300 meters). 


provided the following een cae are 


observed: - 

(1) Testing each strand Fe con- 
tinuity ; 

(2) Testing each. střand, for possible 
shorting through insulation, with every 
other strand; l 

(3) Observing great care in winding 
so that no strands will be broken; 

(4) Equal care in soldering terminals 
so that no strands will be missed. 

A violation of any of these conditions 
may cause an excessively high radio- 
frequency resistance. Precautions (1), 
(3) and (4) are necessary because the 
fine strands break easily and are difficult 
to solder; precaution (2) is necessary 
because “pin holes” are common in the 


enamel insulation. The best way to re- 
move enamel from these fine strands is 
by heating cautiously to a dull red and 
plunging into alcohol. 

The insulation and spacing of the 
conductor is also important. Enamel in- 
sulation, alone, is not desirable because 
it gives a noticeably higher radio-fre- 
quency resistance than silk or cotton- 
covered wire of the same size. The 
enamel is a poor dielectric and. because 
of its thinness, gives the coil a high 
distributed capacity—hence the resist- 
ance is increased. Double-cotton-covered 
wire is good, because the cotton insula- 
tion “gives good spacing between turns, 
and the cotton itself, when ‘dry, is an 
efficient dielectric. Enameled wire which 
has a double-cotton-covering has a pe- 
ciliar advantage in that the enamel 
excludes moisture and prevents leakage 
losses while the cotton takes care of the 
spacing. Here the dielectric effect of 
the enamel is not serious because of 
greater spacing of the turns. Wire that 
has single cotton or single silk insulation 
is not desirable; double silk insulation is 
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very good and docs net absorb moisture 
as readily as cotton, 

Having decided upon the conductor 
and its insulation, it is logical to con- 
sider the winding form. 

Phenolic insulating materials, com- 
monly used for this purpose, are usually 
not as good from the dielectric view- 
point as dry cardboard or wood, al- 
though their non-hygroscopic properties 
are excellent, as well as their ability to 
withstand high voltages. In the re- 
ceiving circuit, however, no such volt- 
ages exist, so this latter advantage 1s 
nil. These materials are mechanically 
stronger than any other kind and this 
advantage is worth considering if the 
equipment is for rough portable use. 

Other winding forms are hard rubber, 
cardboard and wood. Hard rubber has 
excellent non-hvgroscopic properties and 
most hard rubber has lower dielectric 
losses than cardboard or wood; it is also 
better from the mechanical viewpoint. 

Wood forms are not common except 
for use in rotors but for this purpose 
they may be made almost as efficient as 
cardboard. The wood should be treated 
the same as the cardboard but the dry- 
ing process should be longer. One dif- 
ficulty in the use of wood is that it 
may have been rather green when turned 
out at the factory. If a close examina- 
tion reveals no sign of cracking and if 
the wood itself appears dry it 1s most 
probably well seasoned. 

Wood or cardboard forms as pur- 
chased should not have been varnished 
or treated with anv compound, particu- 
larly black varnish, which may increase 
the power losses. 

In mounting the completed coil, pre- 
cautions must still be observed but me- 
chanical requirements of metal mean the 
sacrifice of some electrical efficiency. 
However, as little metal as possible 
should be used, especially inside of the 
coil. Also, the coil should be mounted 
at least two or three inches from any 
shields at the back of the panel. Taps 
should be connected by short wires to 


wound with precaution. 


switch points which should be small in 
order to reduce the dielectric effect of 
the insulating material in which they 
are imbedded. 

Two general factors can be taken ad- 
vantage of to reduce coil losses. First, 
use no more turns or taps than are 
necessary; If a variable condenser is 
used, it will take care of the fine tuning 
adjustment. Second, do not use a long 
coil of small diameter, nor a very short 
coil of large diameter; to do so means 
that more wire will be needed to secure 
a given amount of inductance,—with the 
result that the radio-frequency resist- 
ance will be somewhat greater. It can 
be shown experimentally that the maxi- 
mum inductance with a given length 
of wire is attained when it is wound in 
a coil with a diameter equal to about 
2.3 times its length. This is a good 
standard to go by, but the limits are 
rather wide and coils somewhat longer or 
shorter, relative to their diameters, may 
be used, the approximate extremes in 
either direction being shown in Figure 3. 

Coils of various fancy forms of wind- 
ing may be purchased or the experi- 
menter may be capable of winding them 
himself. Some of these coils actually 
have low losses while others may not be 
as efficient as simple single-laver coils 
When coils are 
purchased, select those having lowest 
losses by avoiding: 

(1) Small conductors; (2) conductors 
having fine individual strands,—broken 
strands cause high resistance; (3) closely 
spaced enameled wire; (4) bulky coil 
forms: (5) coil terminals mounted in 
large blocks of insulating material; (6) 
large pieces of metal used in mounting ; 
(7) heavily varnished windings; (8) 
more taps or turns than are necessary. 

One brief concluding sentence 
gests the marrow of this article: 

As proved by laboratory tests, radio- 
frequency coils in a receiving set waste 
power, and definite precautions in coil 
construction reduce these power losses, 
enabling the set to give clearer signals. 
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A Radio Set in a Telephone Receiver 
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By HAROLD F. LANE 


ASHINGTON, D. C. is unfor- 
tunate in having only one power- 
ful broadcasting station on the air at a 
time Accordingly the local fans who do 
not care to reach outside the city can 
make use, with advantage, of crystal sets 
that do not require tuning and that are 
capable, therefore, of being built in a 
small space and made from the simplest 
of materials, 
The “super-fliver” is one of these. 
All of the “works” are contained in 
the case of an ordinary telephone re- 
ceiver. With any old thing for an an- 
tenna and with a radiator for ground, 
the set will bring in all the volume one 
could desire—short of a loudspeaker. 
It will work well on the pie-pan hook- 
up described recently in PopuLar RaDio, 
and occasionally it will work well enough 
on a bed spring. Under especially favor- 
able conditions it will bring in the pro- 


grams on either the antenna or the 


ground alone, without the other one. 
Under some conditions one wire can 


be used for antenna (or for ground) 
and the missing connection supplied 
through the body, by leaning one’s hand, 
for example, against a lamp post. 

The parts necessary are merely a tele- 
phone receiver that has room enough in- 
side the case for the fixed crystal de- 
tector, and the detector itself. The tele- 
phone used in the set here described is 
taken from a loudspeaker unit. It is 
about the smallest that I have seen. 

The crystal used must be a fixed one 
and, as with the telephone, the main 
consideration is size. The one shown 
in the photograph is of the kind called 
“sensitite.” It is of the cartridge type 
and is about one half-inch long by one 
quarter-inch in diameter. 

All that is necessary in constructing 
the set 1s to fasten the crystal inside the 
telephone case and solder in the two 
leads, placing the crystal in parallel with 
the magnets of the telephone. The two 
telephone leads serve to connect to an- 
tenna and ground. 
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CONDUCTED BY LAURENCE M. CoCKADAY 


IN justice to our regular subscribers a nominal fee of fifty cents per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


Simple Variometer Regenerator 


Question: I have two variometers 
of reliable makes and a good variable 
condenser of .0005 mfd. capacity. Will 
you please send me a circuit that will be 
regenerative but that will enable me to 
build a set without much more expense? 


Please include a by-pass condenser across 


the telephones, if this can be done in 
such a circuit. 
EarL WHITE 


ANSWER: See Figure 1 in which appears 
the circuit you have asked for. The necessary 


Figure ‘1: Two variometers and a variable condenser are used for 


parts for this set are given below, together 
with their proper constants: 

VARI—variometer ; 

VAR2—variometer ; 

VCl—variable condenser, .0005 mfd.; 

C—mica fixed condenser, .0005 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid-leak; 

R—filament rheostat, 6 ohms; 

TEL—telephones. 

Use a soft tube, such as the UV-200 or the 
C-300. Tuning is accomplished by the grid 
variometer VARI and the variable condenser 
VC1. Regeneration is controlled by means of 
the plate variometer VAR2. Do not turn the 
plate variometer to too high a value or you 
will cause the set to squeal and radiate and 
this will interfere with your neighbors’ recep- 
tion. 


tuning this simple regenerative circuit. 


VG, GL 


¢ 
VAR 2 
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Figure 2: Two-tube circuit for four-element 


= UL tubes without “B” batteries. This is known 
7 joa by the name of unidyne in England and ap- 
A pears as the solodyne circuit here in America. 


Circuit for Four-element Tube 
That Dispenses with a Sepa- 
rate “B” Battery 


QuesTION: I have been experiment- 
ing for some time with vacuum tubes for 
reception, and I have had some success 
in eliminating the “B” battery. I use 
Myers tubes and I use the potential drop 
across the filament rheostat for the plate 
energy. As you probably know, the grid 
of the Myers tube is placed very close 
to the filament; this makes such a tube 
extremely sensitive when only a small 
voltage is put upon the plate. The 
voltage drop I use is between 2 and 3 
volts. 

I hear that two Englishmen have been 
experimenting with a circuit for accom- 
plishing the same result and thought I 
would write to you and ask if you could 
get the circuit and the necessary data 
to duplicate their results. Can you en- 
lighten me? | 

ARTHUR J. COMPTON 


Answer: The circuit shown in Figure 2 
has been creating considerable interest in Eng- 
land during the last month or so. It operates 
on two 4,clement vacuum tubes, without any 
separate plate battery. That is, it uses the 


same principle of utilizing the potential drop | 


across the filament rheostat that you have 
used yourself. However, it also uses a second 
grid connected to the positive side of the fila- 


ment battery to act as a further aid in assist- 
ing electrons across from the filament to the 
plate. 

The parts you will need for trying out this 
scheme are as follows: 

Li—honeycomb or duolateral coil, size L-50; 

L2—honeycomb or duolateral coil, size L-75; 

VCl—variable condenser, .0005 mfd. ; 

GC1l—mica fixed condenser, .0005 mfd.; 

GC2—mica fixed condenser, .002 mfd.; 

GL1—variable grid-leak; 

GL2—fixed grid-leak, % megohm; 

R1 and R2—filament rheostats; 

AFT 1l—audio-frequency amplifying trans- 

former ; 
two British “Thorpe” 
tubes .and sockets. 

Although this circuit will function as well 
as, or possibly better than, the circuit you have 
been using, it cannot give as great volume as a 
set designed to operate on separate plate bat- 
teries. This does not mean that the idea is 
not a good one for portable use. 


4-element vacuum 


Microphonic Noises in a 
Five-tube Set 


QuEsTION: How may I eliminate the 
noise, which sounds like the ringing of 
a bell, every time a truck passes my 
house or every time the table shakes 
or the dials are turned? It is terribly 
annoying, especially when I am trying 
to get distance. 

U. G. Hupson 


ANswER: Use vibrationless sockets such as 
the Workrite sockets or the Benjamin sockets, 
or mount your regular sockets upon a strip of 
sponge rubber. 
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Single-stage Neutrodyne with a 
Crystal Detector and Two 
Stages of Audio-frequency 

Amplification 


QuESTION: Can you give me a hook- 
up for one neutroformer, a variocoupler, 
a crystal detector and two stages of 
amplification including a “C” battery on 
the last stage? I have enough parts for 
this I think. 

Jonn DRENNAN 


ANSWER: The circuit you require is drawn 
for you in Figure 3. The parts you will need 
are given below: 

Li and L2—primary and secondary coils of 

an ordinary variocoupler ; 

VC1—variable condenser, .001 mfd.; 

VC2—variable condenser, .0005 mfd.; 

VC3—variable condenser, .00035 mfd.; 

Cl—neutrodon condenser; 

RFT—neutroformer ; 

AFT1 and AFT2—audio-frequency ampli- 

fying transformers ; 

R1, R2 and R3—filament rheostats, 20 ohms; 

Jl and J2—double-circuit and single-circuit 

jacks, respectively ; 

DET—crystal detector. 

The tubes may be any hard tubes of stand- 
ard make. 


Baseboards for Home-built 
Receivers 
Question: What kind of wood is the 
best for use as the baseboard for home- 
made sets? I noticed quite a difference 
when I changed my set, which had a 
baseboard of white pine, to a baseboard 
made out of hard walnut. I am wonder- 
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ing if there might be some kind of wood 
that would be even better. 
A. D. ROUGH 

ANSWER: A hard wood is usually better be- 
cause it has a closer grain than the softer va- 
rieties. Hard oak, walnut, or maple will serve 
the purpose equally well. If the wood is boiled 
in paraffin it will be better, for it will have 
all the pores filled up with paraffin and leave 
no space for the absorption of moisture. 


Wavelength Range of Triple- 
honeycomb Regenerative 
Receiver 
QuEsTIOoN: Will the triple-coil honey- 
comb receiver tune above 600 meters? 
I have a friend who has one of these 
sets, and he told me, casually, that it 
would tune to any wavelength at all. 
I tried out the set for a few minutes, 
but I thought it only went up to about 

600 meters. 

I like the set. and, if it can pick up 
high-powered arcs on high wavelengths, 
I will build one. I have been studying 
the code and want to practice by listen- 
ing in to press messages and the like. 


JouN S. WINTERS 


ANSWER: This receiver will tune up to 25,000 
meters without difficulty. You will have to 
use various sizes of coils in each of the three 
positions for specified wavelength bands to be 
covered. We recommend that you gét in touch 
with the manufacturers of this type of coil 
and request that they send you the wavelength 
ranges of the coils they make, so that you can 
pick the proper sizes for the wavelength 
ranges you wish to cover. 


Eager... 
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Figure 3: A circuit that contains one stage of neutralized radio-frequency amplifi- 
cation with a crystal detector and two stages of audio-frequency amplification. 


DET 


Fixed or Adjustable Crystal 

Detectors for Reflex Work? 
Question: Which will be the best 
for me to use with a reflex, a fixed 
crystal or one that is adjustable? I 
have three stages of radio-frequency 
amplification that I have been using 
right along with a vacuum-tube detector 
and I want to reflex two of these stages 
and use the extra tube as a third- 
stage audio-frequency amplifier. Which 
should I get, the fixed or the adjustable? 

Raymond D. THOMPSON 
ANSWER: With the three stages of audio- 
frequency the fixed crystal will have suff- 
cient sensitivity for consistent work and will 
save you making an extra adjustment. If you 
were using only one or two stages of radio 
frequency, however, the adjustable crystal 


would be advisable on account of the extra 
sensitivity it would afford. 


The Distortionless Amplifier 
Added to the Four-circuit 
QuEsTIon: Will you please give me 
a diagram and constructional data on 
the distortionless amplifier recently de- 
scribed in PopuLar RADIO, and contain- 
ing a variable resistance-coupled ampli- 
fier connected to the four-circuit tuner? 
I think this should make an admirable 
combination. 
Howarp KITCHENER 
ANSWER: There have been so many requests 
for just this thing that we will not only pub- 
lish what you have asked but it will also con- 
tain a big improvement in the amplifier cir- 


cuit. This will come out in the October issue 
of this magazine. 


Ct — 
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Correct Capacity for Coupling 
Condensers in a Resistance- 
coupled Amplifier for 
Audio-frequency work 
QuEsTION: What do you recommend 
for the correct capacity for the con- 
densers in the grid circuits of resistance- 
coupled audio-frequency amplifiers? I 
notice that some people recommend val- 
ues as low as .001 while others recom- 
mend values as high as 1 to 2 micro- 
farads. What do you recommend? 
A. Simpson TAYLOR 
ANSWER: We advise the use of a condenser 


of .015 mfd. for use with C-30l-a or UV-201-a 
tubes. This size is large enough to insure 


` passing the lower frequencies down to about 


25 cycles and will not be as bulky in a set as 
the paper variety. Three of the small mica 
fixed condensers of .005 mfd. connected in 
parallel will give the correct capacity, or one 
of the correct capacity can be used, as there 
is at least one concern making this size for 
this specific use. 


The Antenna for the Tobias 
Regenerator 


QUEsTION: Could I use a bell-wire 
antenna strung around three sides of 
a room 14 feet by 16 feet? I would 
put it in back of the picture moulding. 
Please let me know if this will be all 
right. If so, I will build the set. 

F. D. E. 

Answer: The method for putting up your 
antenna which you describe will be entirely 
suitable for the type of receiver you mention. 


It will not work well with ordinary types of 
receivers, however. 
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Radio-frequency Receiver 
with a Wavetrap | 

Question: I would like to get a cir- 
cuit for one stage of tuned-plate radio- 
frequency amplification, with a vacuum- 
tube detector and two stages of audio. 
Please also include an inductively coupled 
wavetrap in the antenna circuit. I have 
a trap like this now, and it helps me to 
tune out the local stations. I think it 
might be a help on the larger set I intend 
to build if you can supply me with a 
suitable hook-up. I would also like to 

use regeneration on the detector tube. 

SAMUEL BRAKOFF 


ANSWER: You will find in Figure 4 a cir- 
cuit that will meet your requirements. 
The parts necessary to get to build this set 
are the following: 
L1—honeycomb or duolateral coil, size L-35; 
L2—honeycomb or duolateral coil, size L-25; 
L3, L4 and L5—honeycomb or duolateral 
coils, size L-50; 
VCl, VC2 and VC3—variable condensers, 
.0005 mfd.; 
C—mica fixed condenser, .0005 mfd.; 
GC—mica fixed condenser, .00025 mfd.; 
GL—variable grid-leak ; 
R1, R3 and R4—fllament rheostats, 20 ohms; 
R2—filament rheostat, 6 ohms; 
Jl and J2—double-circuit and single-circuit 
jacks, respectively ; 


AFT1 and AFT2—audio-frequency ampli- 

fying transformers. 

The tubes recommended for the first, third 
and fourth sockets are De Forest DV-3, UV- 
201-a or C-30l-a tubes. The tube for the sec- 
ond socket may be a soft tube, such as a C-300 
or a UV-200 tube. 

Tuning is accomplished by the two condens- 
ers, VCl and VC3. 

The coils L2 and L3 should be mounted in 
double-coil mountings; likewise coils L4 and 

Regeneration is controlled by moving coil L5 
closer to or farther away from coil L4. 

The wavetrap, consisting of coils L2 and 
L3, should be adjusted for the proper coup- 
ling and the tuning controlled by the variable 
condenser VC2. 


Soft Tubes as Amplifiers 


QuEsTION: Can a soft tube be used as 
an amplifier for radio or audio-fre- 
quency amplification? I have several 
of them and thought I might be able to 
use them in a two-stage amplifier that 
I am building to take to the country. 
Let me know whether or not they will 
he suitable. 


U. J. Watson 


ANSWER: A soft tube can be used as an am- 
plifier, but the voltage applied to the plate must 
be lower than 22% volts. It cannot compare 
to the regular hard amplifier tube with a 
higher plate voltage, however. 
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Figure 4: One stage of tuned-radio-frequency amplification, regenerative detector, 


and two stages of audto-frequency amplification. 


The antenna circuit includes an 


inductively coupled wavetrap for eliminating local high-powered signals. 
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Defective Vacuum Tubes 


QuEsTION: One of my tubes has 
slowly become worn out or something. 
The volume of the set during the last 
week has steadily declined on the last 
stage. I took the last tube out and ex- 
changed it for the tube in the first stage 
and it was weak. I then placed the 
first-stage tube back in its proper socket 
and it was O. K. This led me to think 
that something was happening to the 
last-stage tube. I asked a friend to 
bring over one of his tubes and when 
we tried it in my set it worked fine. 
This proved it was not my set but the 
tube. 

The filament lights all right; probably 
a little better than any of the other 
tubes, but the music and speech comes 
in very faintly and muffled up. What 
could be the trouble? 

ALFRED SCHOENER 


Answer: The tube you are using is prob- 
ably of the thoriated filament type. You have 
been using it with the filament turned up too 
high or else it is defective. The thoriated fila- 
ment contains a minutely thin coating of tho- 
rium, about one atom deep, all over its surface. 
When the tube filament is forced (turned up 
too high) this coating is evaporated off too 
fast, in the form of liberated electrons, and 


the wandering thorium in the interior of the 
filament does not have a chance to replace it. 
The electron stream given off by the filament 
then falls off rapidly and the signal strength 
also decreases greatly. Take the tube back to 
the dealer and he will probably replace it if 
you have not used it too long, and if the fila- 
ment is not burned out. 


What Type of Receiver to Use 


QuEsTION: What kind of a receiver 
should I get for local reception with 
the headphones? I care nothing for 
distance and nothing for reception on 
a loudspeaker. Please tell me what type 
of set to buy. 

A. J. FERNALD 


ANSWER: In our next issue we will publish 
an article on “How to Select a Ready-made 
Receiver,” in which you will find data on vari- 
ous receiving sets, together with information 
as to the facts that you should consider before 
making your choice. 


What Is a By-pass? 


QuEsTION: Just what is the function 
of a by-pass condenser ? 
ROBERT GOODMAN 


ANSWER: A by-pass condenser is used in 
the plate circuit of vacuum-tube detectors to 
pass the radio-frequency currents around the 
headphones or the primary of an amplifying 
transformer. 
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Conpuctep By Dr.. E. E:’ Free | 


Doctors Approve the Radio 
Stethoscope. 


At the recent meeting- of .the- American 
‘Medical Association at Chicago one of the 
most interesting events was the demonstra- 
tion of the new radio stethoscope staged for 
the benefit of the attending physicians in a 
hall on the Municipal Pier. ‘ 

The possibility of such an instrument has 
been evident for some time and several such 
‘devices have been built, the first of them, we 
believe, by Professor R. B. Abbott of Purdue 
University.* The present instrument is a de- 
velopment in the laboratories of the Western 
Electric Company, assisted by Dr. Richard 
Cabot, one of the distinguished physicians of 
Boston. ay.” 

At the Chicago demonstration the apparatus 
was connected to a large number of earphone 
receivers, so that all of the physicians in. the 
hall could listen to the same heart at the same 
time. The advantage of this in instruction in 
the medical college is obvious even to the 
laity. Another advantage is that’ patients ill 
in bed in hospital can have their heartbeats 
taken, listened to and recorded without. being 
disturbed by the presence of a class, or even 
of a consulting physician, in the sickroom. 

The apparatus is not strictly a radio one; 
a better description of it is the “electrical” 
stethoscope. It does involve, however, the use 
of audio-frequency amplification and of other 
principles developed primarily for radio use. 
It is one of the contributions of radio to other 
sciences and possibly one of the most useful 
of them all. y LPAI TS 


British Controversies Over the 

New “Unidyne” or.“Solodyne” 

Some weeks ago Mr. G. V. Dowding, Tech- 
nical Editor of the admirable British weekly, 
Popular Wireless, and Mr. K. D. Rogers, As- 


sistant Technical Editor of the same publica- 
tion, announced a method of reception that 


+ See Poputar Rapiro for February, 1924, page 204. 


the usual low-tension character. 
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has aroused the most active controversy in 


radio“ circles in England. While this contro- 
. versy. has been occasioned more by the manner 
of the announcement than by any technical . 


feature of the circuit, it has involved none the 
less an acrimonious discussion of the merits 
of the method itself. at 

The method is essentially a way of avoid- 
ing the use of the “B” battery. All the power 
is supplied from a single filament battery of 
The secret is 
the use of a supplementary grid placed close 
to the filament of the vacuum tube. 

This device is described by its advocates as 


‘one of the most revolutionary inventions ever 
made in the radio field. On the other hand, its 


opponents - claim that the principle involves 
nothing new and that the admitted advantage 
of getting rid of the “B” battery is more than 
compensated by losses of sensitivity and am- 


plifying power. 


A number of circuits for use with the sup- 
posed new principle have -been published by 
Popular Wireless.* All of them make use of 
the four-electrode-tube containing the supple- 
mentary grid. Some. of the circuits involve, 
also, an audio-frequency transformer having 
the unusually high ratio of 1 to 10. This is 
so arranged that its secondary feeds back to 


* The first ‘announcenient, incomplete in details, 
was published in volume 5, pages 337-338 .(May 3, 
1924).° A more complete description was issued the 
following week; vol: 5, pages.373-374 (May 10, 1924). 
Further articles, describing circuits and giving con- 
structional data: for sets, will-:-be found: in the fol- 
lowing issues of ‘the. same .publication: May 17, 
pages 407-411; May 24; pages 455-456; May 31, 491- 
495; June 7, -pages 531-532; June 14, pages 563-567. 
The ‘essentials of the circuit have been published in 
the United States by the Christian. Science Monitor 
(Boston), for May 22, 1924, page 11. A more com- 
plete American publication .of the material published 
in Popular Wireless is begun in the August, 1924, 
issue _of- Radio News (New . York), ‘and. will be con- 


‘tinued in later issues. The name “solodyne”’ has been 


substituted for “unidyne” in referring to this circuit 
in America, the British name having been, pre-empted 
here by another and quite different hook-up. For 
certain adverse opinions concerning the principle used 
by Mr. Dowding and Mr. Rogers (who, however, 
are not named nor referred to specifically) see Wire- 
less World (London), vol. 14, pages 267-270 (June 
4, 1924). 
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the plate an increased voltage developed from 
the supplementary grid, which is claimed to 
have the effect of building up a higher oper- 
ating voltage across the tube than could be 
obtained from the unaided filament battery. 

As this transformer, however, is omitted 
from several of the published circuits and as 
its satisfactory operation is a matter of con- 
siderable doubt, it seems fair to conclude that 
the most essential element of the new method 
is the use of the supplementary grid. 

The operation of this grid depends on the 
small distance intervening between the supple- 
mentary grid and the filament. 

In any variety of thermionic tube the escape 
of the electrons from the filament occurs al- 
most independently of the other electrodes in 
the tube. It is a function, merely, of the tem- 
perature and character of the filament. The 
purpose of the plate potential is to take these 
loose electrons discharged from the filament 
and pull them over toward the plate so that a 
substantial filament-to-plate current may be 
maintained in the tube. ; 


Now this function of the plate depends 


upon two factors: (1) the difference of po- 
tential between the plate and the filament and 
(2) the distance that the plate and the fila- 
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A decrease of the distance 
between the electrodes will have the same ef- 
fect in increasing the plate current as will an 
increase of the plate voltage. It is apparent, 
therefore, that a low-potential plate, placed 
very near the filament, will attract practical- 
ly as many electrons as will a high-potential 
plate placed farther away. 

This is the essential theory of the extra grid 
in the solodyne tube. Instead of a plate very 
near the filament, a grid is used in this same 
position. This grid attracts the electrons set 
free from the filament.. Since the grid is so 
close to the filament this attraction is consid- 
erable, even though the potential drop between 
the filament and this grid is only (on the aver- 
age) half of the potential drop across the fila- 
ment itself. 

The extra electrode being a grid and not a 
plate, many of the electrons attracted to it 
pass through it and go on to the plate placed 
beyond. To quote the publication in the Chris- 
tian Science Monitor, the electrons are “shot ` 
at the plate” instead of being pulled toward it. 

There is small doubt that this principle will 
work. Indeed, it involves no new theory at 
all and has been employed many times in va- 
rious experiments with four-electrode tubes. 


HOW THE ELECTRICAL STETHOSCOPE WAS DEMONSTRATED 


This photograph, taken at the Chicago meeting of the American Medical Associa- 
tion, shows how all the assembled physicians listened to the heartbeats of the same 


patient. 


The individual earphones were connected to the multiple distributors hung 


down from the roof, and thence to the stethoscope tiself. 
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A GENERALIZED HOOK-UP FOR THE BRITISH UNIDYNE TUBE 


The suppiementary grid is really much closer to the filament than is the other grid. 

It operates, therefore, to shoot the electrons through the ordinary grid toward the 

plate. The tnventors claim that this action enables the “A” battery to produce an 

electron current sufficient to operate the tube, no high-tension “B” battery being 
necessary. : 


The only question is whether the amplifica- 
tion obtained in tubes built on this principle 
will prove to be sufficient in practical work. 
Only a considerable experience with the tube 
and the circuits will determine this. In the 
hands of the American amateurs this experi- 


Kadel & Herbert 
A PHOTOGRAPH BY TELEPHONE 


This photograph of President.Coolidge was 

sent from Cleveland to New York over the 

telephone lines while the process was m opera- 
tion between these two cities. 


ence should be forthcoming very soon. 
The editor of this Department feels impelled 
to add a word of friendly criticism of the su- 


. perabundant enthusiasm which led the editors 


of Popular Wireless to make such unusually 
sweeping claims for the novelty and impor- 
tance of these circuits when they were first 
announced. Wad they been launched on the 
radio world a little more gently they would 
have had, we suspect, far less-bitter criticism 
to face. 

It is to the credit of American radio jour- 
nalism that this mistake was not repeated by 
Radio News. The editorial announcement of 
the solodyne in the August issue of that maga- 
zine is characterized by admirable scientific 
caution in the statement of what the new cir- 
cuits will probably do. 


Pictures by Wire 


THE sending of photographs either by wire 
or by radio is nothing new. At least a dozen 
different methods for doing this have been de- 
vised. Two, the best of them, the process 
of M. Edouard Belin and that of Mr. C. Fran- 
cis Jenkins, have been described in detail in 
PopuLar RADIO. 

In spite of this familiarity of the subject 
the recent experiments of the American Tele- 
phone and Telegraph Company and the West- 
ern Electric Company in transmitting photo- 
graphs from Cleveland to New York over the 
telephone lines has interest, not only because 
the details of the transmitting apparatus seem 
to involve some novelties, but also, because of 
the previous record of these two companies in 
successful electrical experimentation. 

The details of the process employed have 
not been disclosed by the experimenters, but 
it is known that the conversion of the photo- 
graph into an electric signal is accomplished 
in much the usual way by means of a fine 
pencil of light falling on a sensitive photo- 
electric cell. Photographs used for transmis- 
sion are in film form and the light pencil shines 
through the film, thus varying in intensity with 
the transparency or opacity of each small unit 
of the film in turn. 
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THIS MACHINE RECEIVED THE TELEPHONED PHOTOGRAPHS 


This apparatus, installed in the offices of the American Telephone and Telegraph 
_ Company at 195 Broadway, New York City, was the receiving end of the Cleve- 


land-New York line. 


The machine itself is at the right. Back of the board at the 


left of the table are the terminals of the telephone line used for controlling the 


apparatus. 


Note the rubber sponges on which the photograph receiver is supported 


to minimize vibration. 


The chief novelty of the process is believed 
to be the apparatus used to recover the signal 
from the electric current in the telephone wire 
and to re-convert this signal into a photograph. 
The device used is a special light valve de- 
veloped in the telephone laboratories and 
which has not yet been described officially. 
Vacuum-tube amplifiers are used at the trans- 
mitting end to amplify the signal from the 
photoelectric cell before putting it on the wire. 

During the Republican Convention at Cleve- 
land the process was in regular use between 
that city and New York. A five by seven inch 
photograph can be sent, it is announced, in 
less than five minutes. As a test of speed a 
photograph was taken in Cleveland, developed, 
sent to New York and re-developed there in 
a total time of thirty-three minutes. 

The telephone company is prepared, its off- 
cers announce, to install this process commer- 
cially on its better trunk lines whenever there 
is sufficient public demand for a commercial 
service. 

There is no present promise, it may be well 
to point out, of a method of television by this 
process. A moving picture by wire (or by 
radio) would require at least ten or twelve 
complete pictures a second. The ordinary mo- 


tion picture uses sixteen. The process of the 
telephone company requires five minutes for 
one picture, and must be considered as a means 
of sending photographs or similar unchang- 
ing views by wire rather than a means of see- 
ing at a distance. For this latter problem the 
method of Mr. Jenkins continues to be, in our 
opinion, the most promising one in the field. 

The new telephone company process can be 
applied to the transmission of photographs by 
radio as well as by wire but not so surely or 
successfully. In all methods of radio trans- 
mission there is an outstanding difficulty due 
to fading and static. Fading produces unde- 
sired differences in intensity of the lines or 
dots that make up the received image. Static 
may produce extra dots or blotches that are 
not in the original photograph at all. As yet, 
no successful method has been devised to, over- 
come this. | 


A New Theory of Static and 
| the Weather 
GENERAL GusTAVE FERrRIÉ, the chief of the 
radio service of the French army and always 


one of the most active European investigators 
in radio science, has announced a new and in- 


ry 


or eve 
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teresting idea of the cause of static. Con- 
jointly with M. Reginald Bureau of the 
French Meteorological Service, General Ferrié 
has been studying the occurrence of static in 
France and especially its relation to the preva- 
lence of storms of wind, rain or snow. A pre- 
liminary report was presented to the Academy 
of Sciences in April. A further paper is avail- 
able in the reports of this institution.* 

In brief, the theory of General Ferrié and 
M. Bureau is that any atmospheric disturbance, 
especially the “front?” of contact between a 
cold-air current from the north and a warm- 
air current from the south, may be the seat 
of atmospheric movements that produce, also, 
electric disturbances and consequent static. In 
France, as in the United States, such “fronts” 
are characteristic of the storms that sweep 
across each country in a general easterly direc- 
tion. 


* The first paper is “The Meteorologic Origin of 
Certain Disturbances in Wireless Telegraph Recep- 
tion,” by R. Bureau; Comptes Rendus de la Academie 
des Sciences (Paris), vol. 178, pages 556-558 (April 
5, 1924). The recent paper will be found in the same 
publication, vol. 178, pages 1623-1625 (May 12, 1924), 
under the title, “The Influence of Meteorologic Dis- 
continuities on Certain Atmospheric Disturbances of 
Wireless Telegraphy,” also by M. Bureau. 


Henry Miller 


In France these storms come from the 
North Atlantic and end against the great 
mountain wall of the Alps. In the United 
States the majority of the storms come from 
the North Pacific, sweep across the country 
in a great arc concave toward the north and 
leave our shores into the North Atlantic. The 
thesis of M. Bureau’s recent paper is that the 
front across which such storms advance is 
practically always a point of origin for much 
static. 

The novelty and importance of this idea lies 
in the conclusion that any kind of storm, or 
even a mere stirring of the atmosphere by 
powerful currents, may cause static. It is not 
necessary to have a true thunderstorm, with 
visible lightning. It is obvious that this idea 
fits into much other data; for example, into 
the fact of unusual prevalence of static in 
mountainous regions, as described several 
times in PopuLarR RADIO. 

Mountainous countries are usually regions 
of considerable air movement. So are the 
tropics; and the tropics, as every sea-going op- 
erator knows, are the great home of severe 
static, 

The work of General Ferrié and M. Bureau 


FOUR DISTINGUISHED CHEMISTS DISCUSS ATOMS 


This photograph was taken during the meeting of the American Chemical Society 

at which Dr. Millikan presented the views of atomic structure described in his article 

in PopuLarR Rapio for August, 1924. At the left of the photograph is Dr. Charles 

L. Parsons, Secretary of the American Chemical Society; next to him is Dr. Milli- 

kan; next is Dr. L, H. Baekeland, inventor of Bakelite and president of the society; 

at the right ts Dr. Gilbert N. Lewis, a distinguished exponent of the chemical theo- 
ries of atomic structure. 
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is admittedly no more than a beginning on 
this subject. It does constitute, however, an 
important step in the understanding of static 
and toward the possibility, often forecast in 
these columns, that the static impulses, now 
no more than a nuisance, will be used when 
we understand them better as a valuable means 
of learning what is going on in the earth’s 
atmosphere and perhaps of forecasting the 
weather. . 


How Electric Waves Move 
Through Liquids 


THE conduction of electricity through 
liquids, as, for example, through the sulphuric 
acid in a storage battery, is a very different 
matter from the conduction of electricity in 
a metallic wire. 

In the wire there are a number of loose 
electrons. When a potential is applied to this 
wire some of the electrons drift along through 
it, passing between the places occupied by the 
more or less fixed atoms of the metal itself. 
In a solution like the sulphuric acid there are 
no fixed atoms; all of them are movable. That 
is why the liquid will flow. Also, it is believed 
that there are not any great number of loose 
electrons. 

The liquid does contain, however, a large 
number of ions; that is, of atoms or groups 
of atoms which have lost or gained an elec- 
tron or two and have acquired, thereby, an 
electric charge. 

le, there are believed to be many millions of 
ions of two kinds. One kind is the hydrogen 
ion. It consists of a hydrogen atom that has 
gained an electron. and has become negatively 
charged. The other kind of ion is what is 
called the “sulphate ion.” It is group of four 
atoms, one of sulphur and three of oxygen. 
It has lost one electron and has, therefore, a 
positive charge of one unit. 

The current is carried through the acid so- 
lution by these ions. For example, an electron 
enters the solution at one of the terminals. 
Nearby it finds a single hydrogen atom, pos- 
sessing, as usual, a single electron. The new 
electron attaches itself to this hydrogen atom. 
The atom then has two electrons; it has be- 
come a hydrogen ion. Immediately, by virtue 
of its negative charge, it is attracted to the 
other plate (the positive one) of the battery. 
It moves over. Having reached the plate it 


gives ‘up its excess electron and becomes an 


ordinary atom again. 

This is what is called “electrolytic” con- 
duction. It is what is happening when a stor- 
age battery is being charged, except that there 
are occurring then some more or less complex 
chemical changes on the surface of the lead 
plates. This kind of conduction is contrasted 
by the scientists with the other kind of con- 
duction that occurs in wires, the kind called 
“metallic” conduction. 

In the case of the passage of electric waves 
or of rapidly alternating electric. currents 
through a solution there has been considerable 
uncertainty. Was it necessary for the ions to 


In sulphuric acid, for exam- 
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addi nes Radio, iné: 
WIRED RADIO ON PAY-AS-YOU- 
ENTER BASIS 


Drop a nickel in this receiver, installed on 
Staten Island, New York City, and you can 
hear the programs sent out over the power 
lines of the local electric company according to 
the line-radio system of General Squier. 
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move clear across the solution, carrying the 
same electron to the other plate; or could the 
electrons be exchanged in passage? Or, to 
mention a third possibility, could all the ions 
simply swing back and forth under the im- 
pulse of an oscillating current, not moving 
very far from their medial positions? 

These problems reduced themselves to the 
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question of the path of an ion in the solution 
when an alternating current was passing 
through it. 
tle as the waves of current went through? 

Most of the experimentation until recently 
indicated that the ions moved a relatively long 
distance. It was found, for example, that the 
resistance of a given solution for high-fre- 
quency current was apparently much higher 
than the resistance of the same solution for 
direct current or for alternating currents of 
very low frequencies, like the 60-cycle current 
of ordinary lighting circuits. This indicated 
a relatively long path for the ions. When the 
frequency was too high, it became impossible, 
the scientists thought, for the tons to com- 
plete their necessary swing back and forth 
across the solution in the short time of one 
cycle of the wave. l 

Recent experimentation in France has cast 
much doubt on this conclusion. Monsieur J. 
Granier has restudied the question and has 
made an especial effort to remove some sources 
of accidental error, especially the errors due 
to the capacity of the wires, electrodes, etc., 
when very high-frequency currents are used.* 

The result is to show that the previous con- 
clusion of a lower conductivity for very high- 
frequency currents is wrong. It was due to 
the disturbing effect of internal capacities in 
the apparatus. When these disturbing effects 
are removed or compensated, the conductivity 
of a certain solution for high-frequency cur- 
rent is substantially the same as for low-fre- 
quency current or (chemical effects aside) for 
direct current. 


* “The Conductivity of Electrolytes for Very High 
Frequencies,” by J. Granier. Comptes Rendus de la 
Academie des Sciences (Paris), vol. 178, pages 1520- 
1522 (May 5, 1924). 


Did the ion move far or move lit- . 


We must conclude, therefore, that the con- 
duction of electric waves in liquids is carried 
out by substantially the same process as in me- 
tallic conducting media, by the back-and-forth 
swing of charged particles. Each ion (or each 
electron, if the solution contains free elec- 
trons) swings through only a small distance, 
the exact distance of the swing depending on 
the frequency of the curren. or wave that is 
passing. 

In the case, therefore, of the passage of 
radio waves through or over the surface of the 
sea no special electrolytic effects are to be 
anticipated. The sea will behave exactly as 
does a metallic conductor having the same 
relatively low conductivity as sea water. 


A Hot-wire Ammeter that You 
Can Make at Home 


A SIMPLE hot-wire ammeter that is accu- 
rate enough for many purposes in an experi- 
mental radio laboratory is illustrated by the 
accompanying drawing.* The wire to be 
heated is of German silver, and is very thin. 
It is connected as a part of the circuit carrying 
the current to be measured. 

As this wire is heated by the passing current 
it lengthens a little, owing to the thermal ex- 
pansion of the German silver alloy. When 
this happens the wire B, attached to the spring, 
pulls the heated wire A over toward the right. 
This motion causes the pointer C to move 
across the scale and gives the reading of the 
ammeter. 


* This device is described by Dr. J. H. T. Rob- 
erts in his article on ‘“‘Constructional Notes in Pop- 
rh viene (London), vol. 5, page 55 (March 8, 
1924). 


THE CONSTRUCTION OF A HOME-MADE HOT-WIRE AMMETER 


A is the tungsten wire through which the current passes and which expands and 
gets longer as it grows hot. The wire B, with its attached spring, pulls the wire A. 


over to one side and the amount of the deflection ts measured by the pointer C. 
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INSIDE THE TRANSMITTING STATION AT THE EIFFEL TOWER 


The largest and most powerful radio station in France is that of the Eifel Tower 

in Paris. It is from this station that General Ferrié and his associates have con- 

ducted the tests of short-wave transmission and other radio phenomena, which 

have rendered the radio service of the French Army famous among radio engineers 
both here and in Europe. 


The instrument may be calibrated by using 
known currents measured with a standard am- 
meter or in any convenient way. Different 
sizes of German silver wire, or wires of other 
alloys, may be used for the measurement of 
larger or smaller currents. 

The wire chosen should be such that its 
thermal expansion will give the proper amount 
of movement for the range of current strengths 
to be measured. 


Other Things Beside Electrons 


Escape from Hot Filaments 


Ir is customary to discuss the theory of the 
vacuum tube as though the electrons escaped 
from the hot filament all by themselves, with- 
out the companionship of any other varieties 
of particles. We have known that this was 
not strictly true. For example, the blackening 
of the inside of the glass of an electric lamp 
bulb is known to be due to atoms of tungsten 
(or of any other filament material) shot out 
somehow or other from the filament. But the 
purity of the electron stream in a radio 
vacuum tube has been a convenient mental 
fiction. 

Professor A. M. Tyndall and Mr. G. C. 
Grindley have now investigated this matter 


quite completely, using a filament of fine plat- 
inum wire.* It is found that the emissions 
from the heated wire include not only the 
electrons but a considerable number of posi- 
tively charged ions and a copious supply of 
tiny invisible particles that carry no electric 
charge at all. 

The positive particles are believed to be 
aggregates of-several platinum atoms one or 
more of which has lost an electron. That is, 
they are complex platinum ions. The un- 
charged particles are merely little bits of plat- 
inum, ranging from one atom upward. Some 
of them contain thousands or even millions 
of atoms and may even be of microscopic size. 

These experiments were done in the air. 
They are especially applicable, therefore, to 
the conditions in “soft” or gas-filled vacuum 
tubes. It is probable, however, that the same 
results would be secured, in essentials at least, 
with a filament in an almost perfect vacuum 
like that of the “hard” tubes. It is apparent 
that a complete theory of tube operation will 
have to take account of some rather complex 
emission phenomena, 


*“The Emission from an Incandescent Platinum 
Wire in Air,” by A. M. Tyndall and G. C. Grindley. 
The Philosophical Magasine (London), vol. 47, pages 
689-702 (April, 1924). 


CoNDUCTED BY ALBERT G. CRAIG 


The Proper Way to Wire up 


an Insulator 


On the cover of this month’s issue 
will be found a drawing of an insulator. 
This drawing shows in detail just how 
to connect up the wire that holds up the 
far end of the single-wire antenna. 
Wrap the wires around the eyelets in 
the insulator in the fashion shown and 
the result will be a neat and strong con- 
nection that will not come undone. 

So many antennas are fastened up in 
makeshift and cumbersome wrappings 
and twists of wire, just because the 
erector did not know how to finish off 
a joint. 

Make your antenna neat and ship- 
shape by following out this month’s 
cover suggestion. 


Leakage Through Paste 


NEVER use soldering paste freely 
enough to leave traces of it when the 
joint is completed. If you should see 
any trace of paste scattered around a 
joint, on a jack, or on the panel, use 
alcohol to wash it off, otherwise, you 
will experience weakness of signal, due 
to leakage through the paste. 


Avoid Electric Wiring of 
Unknown Voltage 


NEVER touch, or go near, any wires 
that you do not know about. They may 
be harmless but still they may carry 
dangerous voltages. 

Never take chances with electricity. 


How to Get Good Results on 
a Loop Antenna 

SETs designed for use on an outdoor 
antenna do not ordinarily work on a 
loop antenna. To get good results out 
of a loop antenna, a set should be used 
that is designed especially for this pur- 
pose. Such a receiver contains from one 
to three or more stages of radio-fre- 
quency amplification. For loudspeaker 
operation, then, at least four or five 
tubes should be used, unless the receiver 
is of the reflex variety 1n which the 
tubes do double duty. 


“Trouble Shooting” 

Reap the trouble-shooting department 
of this magazine. You will find that it 
follows up every receiver that will be 
described in the constructional articles. 
Read this section, even if you do not 
happen to build all of the sets. You 
will find that it contains hints and sug- 
gestions that will be invaluable to all set 
owners and set builders. 


Standard Tubes Give Best 
Results 
WHEN you buy vacuum tubes for re- 
ceiving sets be sure that you get one 
of the standard, licensed makes. They 
run more uniform and give consistent 
results. Besides this, they can be re- 
placed if they develop defects that are 
not the result of misuse. 
Do not use “bootleg” tubes, as you 
will almost always experience trouble 
with them. 
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HINTS FOR 


Five Hints for Erecting 
a Receiver 


THESE hints were contained in a bul- 
letin of the Chamber of Commerce, of 
Washington, D. C. They are of interest 
to radio fans. 

1. Keep all radio antennas and wiring 
away from electric light and power 
wires. 

2. Do not attach antennas to old brick 
chimneys, 

3. Ground metal masts used for sup- 
porting antennas. 

4. Take sufficient precautions to pre- 
vent crossing (short-circuiting) of stor- 
age battery terminals and “B” battery 
terminals. 

5. Provide approved protective devices 
in the lead-in. 


The Right Size for the 
Grid Condenser 


For use with a vacuum tube, a .00025 
mfd. mica fixed condenser will be found 
to be correct. With a larger condenser 
connected in the grid circuit, the circuits 
will be found to be unstable, especially 
with the ordinary form of regenerative 
sets. Too small a condenser will give 
weak signals. 


How to Disconnect Batteries 
from a Receiver 


Ir the two wires that connect any bat- 
tery to a set touch each other, the battery 
becomes short-circuited. For this reason 
it is always better to disconnect the wires 
at the batteries first. Then disconnect 
the wires at the set end. 

This prevents short-circuits and the 
batteries will not suffer. 


Distance Range on Crystal Sets 


Don’t expect to get a reliable range 
of more than fifteen miles out of a 
crystal receiver. Under extremely favor- 
able conditions you may get much greater 
distances, but this is not usual and the 
consistent range that you will get well 
is not more than the distance mentioned. 
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Use a Ground Clamp for a Good 
Ground Connection 


Just walk into a radio store and ask 
for a ground clamp. This is a small 
strip of metal that is stamped with the 
necessary holes for the tightening bolt. 
Scrape the water pipe that runs nearest 
to the set you are installing. Wrap the 
metal strip around the cleaned portion 
of the pipe and fasten with the bolt. 
Then solder the end of the ground wire 
on to the end of the strip and you have 
a good ground for receiving. 

It is almost impossible to solder a wire 
directly to a pipe that contains running 
cold water. 


The Best Way to Learn Radio 


THERE is no way that will teach you 
more quickly how radio really works 
than to build a set yourself, no matter 
how simple the set you build may be. 
Start out with a simple, one or two- 
tube receiver and when you have gotten 
it together and learned how to tune it, 
you will know just what the various 
instruments do when you turn the 
knobs. 

Then when you have mastered the 
first one, see how much easier the second 
one is, even if it is much more com- 
plicated. If you really want to know 
the how and why cf radio this will put 
you on the right track. 


Keep Transformers and 
Tuning Coils Apart 


Do not place the audio-frequency 
transformers too near the tuning coils 
when you lay out that new set. Keep 
them spaced at least two inches away 
and the set will function better, with 
a larger amount of volume and greater 
sensitivity. 

The iron core of the transformer will 
interfere with the proper operation of 
the tuning coil. Its effect, if it is placed 
too close, is to introduce losses into the 
tuning circuit, or to add to the resist- 
ance of the tuning circuit. 
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CONDUCTED BY S. GoRDON TAYLOR 


Every radio receiver requires a careful balancing of all of its parts if the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 


receiver. 


This department is conducted for the special benefit of readers who have built the 


radio receivers described in PopuLar Rapio and who want to profit from the experience of 
others in operating them—to learn the little kinks that get the maximum results. 


Hints on Neutralizing the Craig Non-regenerative Tuned-radio- 
frequency Receiver 


(This set was described in Poputar Ranio for 
April, 1924) 

N the description of the operation of this 

simplified neutrodyne receiver (in POPULAR 
Rapo for April, 1924) complete instructions 
were given for an easy method to follow in 
setting the neutralizing condenser. This 
method made use of the signals of a nearby, 
powerful broadcasting station, and could only 
be followed when the filament of the radio- 
frequency amplifier tube was disconnected. 
For this latter reason powerful signals were 
essential to force their way through the radio- 
frequency tube when it was not functioning. 


How to Neutralize for 
Storage-battery Tubes 


SomME readers have had difficulty in neutral- 
izing their sets because there were no power- 
ful broadcasting stations sufficiently close to 
their receivers to make practical the plan out- 
lined above. It is for such conditions as this 
that the following suggestion is made. 

Assuming that a UV-201-a or C-301l-a tube 
is used for the radio-frequency amplifier it 
will usually be found that the set will be neu- 
tralized with the neutralizing condenser G not 
quite half meshed; in other words, with the 
dial set at approximately 40. With all tubes 
in operation and the neutralizing condenser 
set at this figure the tuning dials of the other 
two condensers are rotated over the entire 
scales. If the receiver does not break into os- 


cillation during this process, it will be an in- 
dication that the condenser G is properly ad- 
justed. However, if the set does begin to 
oscillate (as evidenced by a clicking sound as 
a certain point on either of the dials is passed), 
the proper setting of the neutralizing con- 
denser has not been found. In that case the 
adjustment of the condenser should be varied 
slightly by setting it at 37%. If it still oscil- 
lates, try 35. If the oscillation is still no- 
ticeable as the other dials are rotated, try 
again; this time try increasing the capacity of 
the neutralizing condenser. In almost every 
case when these tubes are used the setting of 
the neutralizing condenser will be found to lie 
somewhere between 35 and 45 on its dial. In 
any case, however, the proper setting can be 
found by following the above procedure until 
the neutral point is found. 


Dry-cell Tubes Lower the Settings 


Wuaen UV-199 or C-299 tubes are used the 
setting of the neutralizing condenser will be 
much lower. The same suggestions may be 
used as for the larger tubes but the neutrali- 
zation tests should start at 10 on the dial of 
condenser G, instead of at 40, as is the case 
where the larger tubes are used. Incidentally, 
it is not always possible to neutralize the cir- 
cuit completely when the smaller tubes are 
used. Sometimes, even when the receiver is 
neutralized as closely as possible, there will 
still be a certain amount of oscillation at the 
extreme lower settings of the other two -dials. 
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“TROUBLE 


This is not important, however, as this will 
cause no trouble on the broadcasting wave- 
lengths. 


Dry-cell Tubes Can Be Used Through- 
out the Circuit 


SoME readers prefer to use UV-199 or 
C-299 tubes throughout, in place of the UV-200 
and UV-20l-a tubes (or C-300 and C-301-a) 
specified in the original description. This 
change is entirely practical and requires no al- 
teration of the circuit. Best results with the 
small tubes will be obtained, however, if the 
voltage on the plates of the radio-frequency 
and first audio-frequency amplifier tubes is re- 
duced to 45 volts with 45 volts also on the 
detector plate (the same voltage on the first 
three tubes, using the same “B” battery). A 
total of 90 volts should be used on the last 
amplifier tube. Referring to the diagram on 
pages 378 and 379 of the April issue, the bat- 
tery connections would then be as follows: 

Binding posts 1 and 2 should be connected 
to antenna and ground respectively. Number 
3 connects to che negative side of the 414-volt 
“A” battery which may be made up of 3 dry 
cells connected in series. Number 4 connects 
to the positive side of this battery. Number 
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5 is connected to the negative side of two 
45-volt “B” batteries which have been con- 
nected in series, or four 2214-volt “B” bat- 
teries, in series. Numbers 6 and 7 are both 
connected to the positive 45-volt connection 
of the series of “B” batteries. Number 8 then 
connects to the last positive tap on the “B” 
battery for 90 volts. 


How to Make the Set More Selective 


In locations where the simplified neutrodyne 
receiver is located close to broadcasting sta- 
tions, greater selectivity may be desirable. 
There are several ways in which this may be 
accomplished, all of which require some 
change in the coupler. The most practical 
method is to move the primary winding fur- 
ther down on the stator tube of the coupler. 
A suitable distance has been found to be % 
inch, This will bring the top of the primary 
winding 1 inch below the top of the stator 
tube. This change requires taking the coup- 
ler out of the receiver and is not necessary 
under normal conditions, but where greater 
selectivity is needed this plan will prove reli- 
able and will not reduce the efficiency of the 
receiver. 


Tips on the Tobias Regenerative Receiver for Use with 
an Indoor Antenna : 


(This set was described in PopuLar Rapio for 
June, 1924) 

THE tubing and rotor, specified in making 
the special coupler described for use in con- 
nection with this receiver, were such a snug fit 
that difficulty has been found in some cases in 
rotating the rotor coil when the coupler was 
assembled, due to the fact that the inner ends 
of the stator windings were brought through 
to the inside of the tube. The rotor, in turn- 
ing, sometimes strikes this wire and stops. If 
pushed past, the insulation is scraped off the 
wire, with the possibility of short-circuiting 
the rotor and stator windings. 


What to Do When the Rotor Sticks 


Wuere this difficulty is encountered, the best 
remedy is to replace the stator tube with an- 
other having a slightly larger inside diameter. 
Radion tubing cannot be obtained in a suitable 
size, so it is recommended that bakelite tub- 
ing, 1/16 inch thick and with an outside diam- 
eter of 4% inches be used. This should be 
drilled and wound in exactly the same manner 
as was the radion tube used in the original 
receiver described in the June issue. With this 
new tube installed it will be found that there 
is plenty of clearance between the two sets of 
windings. 


A Spring Washer Keeps the Rotor from 


Turning too Easily 


WHere it is found that there is not suffi- 
cient tension on the rotor to keep it from be- 
ing jarred out of adjustment a spring washer 


of suitable size may be installed between the 
dial and the panel. This will maintain a steady 
pressure and will take up any irregularities 
there may be in the bearing of the dial against 
the panel, or in the rotor bearing against the 
inside front of the stator tube. If the bakelite 
stator tubing suggested above is used, it will 
be necessary to provide another tension bear- 
ing to hold the rotor in the center of the lar- 
ger tube. The plan worked out consists of 
soldering a bearing on the shaft just inside 
of the front panel, with springs pressing for- 
ward against the panel. This forward pres- 
sure, together with the back pressure provided 
by a spring washer under the dial, provides a 
secure tension at all times and at all settings. 


Tips on Tuning the Tobias Receiver 


‘THE best way to master the tuning of the 
Tobias receiver is to go about it in a syste- 
matic manner. It really is simple, and the set- 
tings of the first two dials (the main tuning 
controls) may be logged, when the best set- 
ting for any particular station has been found, 
and the same station will always be found at 
this setting. 

In many present-day receivers the first two 
dials tune in a station at approximately the 
same setting of both the dials. In this respect 
the Tobias receiver is different in that the 
setting for the condenser is much lower than 
that for the coupler rotor dial. <A tuning 
chart cannot be presented here because the 
chart of one of these receivers varies with the 
different type and size of antenna it is used 
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on. However, any reader can easily make up 
his own chart. With the condenser dial set 
at 10, rotate the coupler dial until a station 
is tuned in. Bring this station up to maxi- 
mum volume with the variometer dial. Then 
change the condenser setting to 20 and turn 
the coupler dial backward until the same sta- 
tion is again tuned in. Continue this, on sev- 
eral different settings of the condenser until 
the best combination is found for the- partic- 
ular station being received. Then make a note 
of the best combination for each of the sta- 
tions commonly received and this record of 
settings will constitute a reliable and useful 
“log.” 


Lower “B” Battery Voltage 
Sometimes Helps 


In testing out this receiver it is advisable 
to try different “B” battery voltages on the 
plate of the detector tube. In most cases best 
results are obtained with 45 volts, but this is 
not always the case. Sometimes 22% volts 
will give greater volume as well as more stable 
control of regeneration. This last is an im- 
portant consideration because when a distant 
station is tuned in it is decidedly unsatisfac- 
tory to have the receiver suddenly “flop” into 
an oscillating condition from no apparent 
cause. 


From a photograph made for PopuLAR RADIO 


TESTING OUT A TWO-TUBE CRAIG SET 


This receiver is just like the one referred to on pages 318 and 319 except that at 
contains only the radio-frequency stage and the detector. It is excellent for local 
and long distance reception on the headphones. 


Keep the Antenna Short and 
Out of the Way 


It is well to have the antenna lead running 
as directly away from the receiver as possi- 
ble, and never have it run in front of the re- 
ceiver or close to the operator’s hand. There 
is a strong body-capacity effect around the an- 
tenna lead and, if it is too close to the oper- 
ator, he will find it unstable in tuning. 

An odd characteristic of this Tobias re- 
ceiver is, that it gives much better results when 
used with a 30-foot indoor antenna than it 
does with a highly efficient 100-foot antenna 
outdoors. Some readers have tried the re- 
ceiver out on their outdoor antenna with re- 
sults that did not come up to their expecta- 
tions, due to their belief that a receiver which 
will give such good results on an indoor an- 
tenna should give proportionately better re- 
sults on the larger outdoor type. An all-im- 
portant factor is, that with this receiver on 
an indoor antenna results are equal to those 
obtained with the average three-circuit re- 
ceiver, with two stages of audio-frequency 
amplification, using an outdoor antenna. On 
the ground floor of an apartment house in New 
York City, with 30 feet of No. 22 DSC wire 
tacked to the picture moulding, sufficient vol- 
ume was obtained on a station 25 miles away 
to be heard 150 feet from the loudspeaker. 
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CONDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 


month in this department. 


Readers are invited to send in questions that have puzzled 


them—but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


Why is it that the wavelength of a 
broadcasting station sometimes varies 
suddenly by 10 or 15 meters while 
transmission ts going on? 


Ir is a poorly designed station that will vary 
as much as this (within the usual broadcast- 
ing range) unless someone does it purposely. 
Perhaps the trouble is with the receiving wave- 
meter, not with the broadcaster. 
small variations in the frequency of a station 
are common and almost inevitable. Anything 
that changes slightly the capacity of a con- 
denser or the inductance of a coil may alter 
the transmitted frequency. For example, a 
change in the temperature of tig apparatus 
room may do this. 


What is the idea of the extra piece 
of string that hangs out of the end of a 
telephone cord? 


T a knot in this inside the hole in the re- 
ceiver case (or wherever else the cord is fast- 
ened). Then, if there comes a sudden jerk 
on the cord this knot will take the strain, keep- 
ing it off the wires and the electrical connec- 
tions. 


What is the TTE. ever ib 


served for electrons? 


IN free space, as, for example, in the 
cathode ray inside a highly exhausted vacuum 
tube, some electrons have been known to reach 
a speed within ten percent of the speed of 
light; that is, a speed of over 160,000 miles per 
second. According to the Einstein Theory, if 
an electron actually did attain the speed of 


However, - 


light it would lose its mass, which means that 
practically it would cease to exist. 


How can a man be knocked down by 
an electric shock, when the same -shock 
applied to a balanced, metal rod will not 
even knock over the rod? | 


AT first sight this does seem very strange. 
The secret is that the man is not really 
knocked over; he knocks himself over. What 
the electricity does is to cause a sudden con- 
traction of the man’s muscles. That makes 
him jump. He may jump straight up in the 
air, or sideways, or in any direction. He 
seems to have been hit and knocked, but real- 
ly he has jumped. The actual blow of the elec- 
tricity is negligible. 


What is meant by “miles of standard 
cable” as a unit of amplification, audi- 
bility and similar characteristics? 


Tus is an. expression borrowed from tele- 
phone engineering. Before there was any 
radio the telephone engineers used to describe 
line losses and the like in terms of what would 
occur in one mile of standard 19-gauge tele- 
phone cable using a current of 796 cycles. 
Modern practice among radio engineers is 
tending to drop this unit and to substitute the 
specification of power, current or voltage am- 
plification, or (for audio frequency) of the 
change in audibility as measured by an audi- 
bility meter. 


What is the phosphor-bronze metal 
used for antenna wire? 


Ir is really only bronze, containing no phos- 
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phorus. The “phosphor” part of the name 
comes from the fact that phosphorus’ is used 
in the process of manufacture in order to de- 
oxidize the tin used in the alloy. The usual 
composition of phosphor-bronze is about 4 or 
5 percent tin and the balance copper. 


Is it true that an American discovered 
the principles of radio telegraphy even 
before the German, Hertz, discovered 
electric waves? 


Yes. Professor Dolbear patented in 1882 a 
method of transmitting signals up to distances 
of one-half mile. It is probable that he had 
hold of what proved later on to be the old 
spark system of radio telegraphy, but the the- 
ory of his experiments was not understood at 
the time. 


Will slate make a good material. for 
radio panels? 


No. Most slate contains a good deal of 
iron and other minerals that are more or less 
conducting for electricity. While slate panels 
can be used, and are used, in direct-current 
work, the loss of radio-frequency currents 
through them is so high that their use in 
radio cannot be recommended. 


What is meant by the space charge in 
a vacuum tube? 


WHEN the tube is operating, that is, when 
the filament is hot, electrons are continually 
flying off from this filament into the space 
around it. Some of these electrons move 
across to the grid or the plate, the latter mak- 
ing the plate current of the tube. Other elec- 
trons return into the filament and still others 
hover around the filament. There is always a 
cloud of these loose electrons in the space near 
the filament. They form what is called the 
space charge. Since they tend to repel new 
electrons just escaped from the filament, this 
space charge must be taken into account in all 
exact calculations of tube and filament be- 
havior. 


Do radio waves cause mirages? 


No. Mirages are due to the bending of light 
rays in different layers of the air. For exam- 
ple, when the soil of the desert gets hot the 
air next the ground gets hot, too. It then bends 
light rays upward, so that the sky beyond is 
reflected as though in a mirror. This makes 
an appearance of water. Many inexperienced 
travelers have been fooled by it. 


How can one compute the distance be- 
tween two radio stations from a map? 
I am told that the mere measurement 
with a ruler will not give the correct 
result, 


For short distances ruler measurement, 
using the scale printed on the map, is accurate 
enough for most purposes. But for long dis- 


tances it may be considerably wrong. This is 
because the earth is really spherical and any 
representation of it on a flat surface is neces- 
sarily distorted. The best way to take long, 
straight-line distances is to measure them on a 
globe, using the scale printed on the globe and 
a piece of string to measure with. The com- 
putation of such distances from any flat map 
requires considerable knowledge of how maps 
are made. 


What is distributed capacity in coils? 


It is the capacity between two adjacent turns 
or layers of the coil. These two conductors, 
being side by side with a layer of air between 
them, may behave like a small condenser. 
And, since radio-frequency currents do not re- 
quire a full metallic circuit, but can pass 
through a condenser or a chain of condensers, 
such currents may pass along a coil by the 
condenser action of the adjacent windings, 
without taking the trouble to follow all the 
way along the wire. Under some conditions 
in radio this may cause serious losses of 
energy. 


How much does the resistance of a 
hot copper wire differ from the resist- 
ance of the same wire when it ts cold? 


AT the temperature of boiling water a cop- 
per wire will have an electric resistance about 
30 percent greater than at ordinary tempera- 
tures. A very hot day may make a difference 
of about 10 percent above the resistance on a 
cold day. The exact differences vary with the 
kind of copper wire, its hardness, its chemical 
composition and the like. 


What is the velocity of sound in a 
vacuum? 


THERE is no velocity of sound in a vacuum, 
for sound will not move at all under such cir- 
cumstances. Sound waves are waves in mat- 
ter; for example, in water or in air. Ina 
vacuum there is no matter and, therefore, no 
sound. In air, sound has a velocity of about 
1,000 feet a second, this being variable with the 
density and temperature of the air. This is 
about the lowest velocity of sound for any sub- 
stance. In dense substances, like metals, the 
velocity of sound is much greater. 


What ts the meaning of the distress 
signal “S. O. Sv’? 


Ir has no meaning except the one assigned 
to it in the radio code, that is, the signification 
of distress. The letters are purely arbitrary 
and were selected for this signal by the Inter- 
national Radio Telegraphic Conference held 
at Berlin in 1908. The signal was adopted by 
the United States in 1912. The origin of the 
letters is said to have been in a general call 
previously used by German ships, “S. O. E.” 
the final S having been substituted for greater 
clarity in sending. 
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ITEMS of general interest that you ought to know; bits of useful information that 
every radio fan ought to know. 


CONDUCTED BY Davip LAY 


Sir Oliver Lodge Thinks Ether 
May Have Psychic Functions 


Str Ottver Lopce, whom readers will re- 
member as writing for PopuLar Rapio an 
Opinion opposing the famous article, “There 
Are No Ether Waves,” published in POPULAR 
Rano by the late Dr. Steinmetz, is still firmly 
of the conviction that the ether exists. At the 
recent Jubilee Meeting of the London Physi- 
cal Society, Sir Oliver reaffirmed his belief in 
the reality of this space-filling medium and in 
the conclusion that the Einstein theory of rela- 
tivity did not necessarily controvert the reality 
Sir Oliver is well known, also, 
as a convinced spiritualist, and he implied in 
his remarks that the causes of the psychic phe- 
nomena in which he believes so firmly may lie 
in some properties or functions, as yet un- 
known, of this mysterious medium that car- 


* 
Regular Broadcasting Begins 
in Switzerland 


SWITZERLAND has been among the slowest 
of the European countries to take up radio, 
the only broadcasts having been ones sent out 
more or less incidentally from the radio tele- 
graph stations. It is now announced, how- 
ever, that four fully equipped broadcasting 
studios are to be installed at Basle, Geneva, 


Lausanne and Zurich. 
* * * 


Atoms That Last Only One 
Millionth of a Second 


READERS of the articles on atomic structure 
that have been published in recent issues of 
Poputar Rapio will recall that the atoms of 
radium break up, yielding a long series of other 
explosive atoms, the final result of the pro- 
cess being an atom of lead. One of the in- 
termediate atoms between radium and lead is 
so extremely explosive that its average life is 
only in the neighborhood of a millionth of a 
second. Short as this time is, Dr. J. C. Jacob- 
sen of the University of Copenhagen, has de- 


vised a way to measure it and to prepare a 
“mortality table” for these very short-lived 
atoms, just as the life insurance experts have 
prepared similar tables, for men. 


Sounds Move Faster in Summer 
Than in Winter 


Recent calculations of the speed of sound 
waves in air made by Dr. W. J. Humphreys 
and published in the Journal of the Franklin 
Institute emphasize a curious consequence of 
the fact that the movement of sound waves is 
affected by the pressure and density of the air. 
The speed of sound is, on the average, about 
30 feet a second faster in summer than in 
winter. The speed of sound in ajr decreases, 
also, with elevation above the earth. At a 
height of about seven miles sound is over ten 
percent slower than it is near the ground. 


Many Short-wave Tests Sched- 
uled for Fall 


As Poputar Rapio has been predicting for 
nearly two years, the short waves in the neigh- 
borhood of 100 meters are proving more and 
more useful. Test with such waves from Eu- 
ropean and South American stations are now 
being ‘arranged. The American Radio Relay 
League, Hartford, Connecticut, will be glad to 
keep qualified amateurs informed by mail con- 
cerning the dates of tests and similar infor- 


mation. 
* k*k x 


“Sealed” Radio Sets Fail in 
Australia 


Tue Australian experiment of paying for 
broadcasting by selling sets sealed to receive 
only at a certain wavelength seems to have 
proved a failure. The government has re- 
scinded it and sets are now sold “open,” which 
means that they may be tuned to any wave- 
length. Each set owner will have to pay an 
annual fee of about ten dollars, the proceeds 
of which will be distributed by the govern- 
ment among the licensed broadcasting stations. 
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Headphones Blamed for Skin 
Trouble 


It is reported in Germany that several cases 
of a severe rash on the sides of the face have 
been traced to poisoning by some constituent 
of the composition used in making the cases 
for headphones. Some persons seem to be 
especially sensitive to this curious kind of poi- 
soning, just aS some persons are extremely 
sensitive to poisons like that of poison ivy. If 
such a super-sensitive person wears the head- 
phones for a long period the rash results. No 
cases have been reported, so far, from Amer- 
ica, possibly because the American makers of 


headphones use hard rubber more than they do. 


the various chemical compositions employed 
for insulating purposes. 


* 
Automatic Regulation of 
Clocks by Radio 


ADDRESSING the last meeting of the clock ex- 
perts, organized as the Horological Institute 
of America, Mr. F. D. Urie, astronomer of the 
special time observatory at Elgin, Illinois, pre- 


Wide World m ¥ Z = j T 3 
THE: AMATEUR WHO FOOLED THE 
‘FRENCH RADIO SLEUTHS 


Reginald Gouraud is the young French radto 
expert who set up a concealed broadcasting 
station and sent out voice messages for days 
before the French authorities were able to 
learn the location of his transmitter. 
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dicted that all clocks on streets, in railway 
waiting rooms and similar places will be regu- 
lated automatically by radio signals sent out at 
intervals from a central station. It will be 
impossible for such clocks to be wrong unless 


they stop entirely. 
x x 


Radio Apparatus Used to 
Sort Cigars 


AccorDING to Mr. John Liston of the Gen- 
eral Electric Company, that company has per- 
fected a device that will sort cigars automatic- 
ally according to their color. The cigars roll 
down a little chute and pass under a beam of 
light. Light reflected by the cigar enters a sen- 
sitive photoelectric cell, like those used recent- 
ly by General Ferrié to amplify starlight. If 
the cigar is a colorado claro, the light reflected 
into the cell has one intensity, the signal from 
the cell, properly amplified, opens a little gate 
and the cigar rolls into that box. If, on the 
other hand, the passing cigar happens to be of 
another color, say a colorado maduro, the cell 
signal is different, another gate is opened and 
the cigar goes into a different box. 

x x x 


Court Decides Against Restriction 
. of Broadcasting by Copyright : 


THE United States District Court at Cin- 
cinnati, Ohio, in a case brought by a music 
publisher against a broadcaster, has decided 
that the performance of a copyrighted song or 


musical selection over the radio is not a “pub- ` 


lic performance jor profit” in the meaning of 
the law. Accordingly, says the court, the 
owner of a copyright cannot prevent the broad- 
casting of his production, nor can he demand 
royalty therefore. The decision will be ap- 
pealed, and it is not binding, in any case, upon 
courts in other jurisdictions. Nevertheless, 
the decision is an important step toward the 
much-to-be-desired clarification of the laws of 
copyright .as. they apply to the totally new 
means of distribution and publication which 
radio has provided. TO 


Will a Ship’s Speed be 
Measured by Radio? 


THE possibility of a totally: new instrument 
for the use of navigators was suggested not 
long.ago by Captain R. H. Ranger of the Radio 
Corporation of America. A ship is moving, 
let us imagine, at a certain definite speed. The 
radio.waves move past this ship at another defi- 
nite ‘speed, approximately the speed of light. 
May it. not be possible, the captain suggested, 
to devise an instrument that will- measure the 
difference in speed between the ship and the 
waves that pass it? If this can be done, an 
instrument could be arranged on the bridge 
of a steamer to show the captain each moment 
the exact speed of his: vessel relative to the 
shore. It would be entirely unaffected by cur- 
rents, winds and other errors of the present 
automatic logs. 
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Keystone 


Radio Lecture Combined with 


Motion Picture in Germany 

AccorDING to the Illustrierte Radio Zeitung 
of Munich, a German technical lecture bureau 
arranged recently for a radio lecturé broadcast 
from the station at Konigswusterhausen to be 
picked up and rendered by loudspeakers at five 
widely separated cities: Berlin; Vienna; Co- 


_penhagen, Denmark; Christiania, Norway, and 


Gothenburg, Sweden. The lecture was ar- 
ranged to describe a motion picture and this 
Picture was run off simultaneously in the five 
cities, the loudspeaker accompanying it with 
the necessary running comment. The means 
used for maintaining exact synchronization be- 
tween the film and the, lecture are not stated. 


New Measurements of Earth 


Currents 

It is well known to radio engineers that 
small currents of electricity are flowing con- 
tinually from place to place through the rocks 
and soils of the earth. These currents are 
supposed to bear some relation to the earth’s 
magnetism and possibly to some of the many 
mysteries of radio transmission. Mr. O. H. 
Gish of the Carnegie Institution has just an- 


nounced some new measurements of these. 


earth currents made in the magnetic observa- 
tory at’ Watheroo, Australia. Lines of wire 
several miles long are laid in north-south and 
east-west directions and the currents flowing 
in these lines are measured. Both currents 


“HIS YOUNGSTER’S VOICE” 


The venerable John Coolidge, of Plymouth, Vermont, the father of President 
Coolidge, by means of this super-heterodyne receiver, is enabled to listen in upon 
his distinguished son’s campaign speeches. 


vary more or less regularly each day. The 
south-north current is greatest at about 7 A.M. 
and.5 P.M. and is least at noon and midnight. 
The east-west current is greatest at about 9 
or 10 p.m. and least at about 11 a.m. It is 
reasonably certain that these daily variations 
of earth electricity as well as the similar va- 
riations of earth magnetism are related in 
some manner to electric or luminous energy 
received from the sun, energy that is believed, 
also, to have profound effects on radio. 


Eight Broadcasting Stations 


in Germany 

AMONG many evidences of the growing in- 
terest in radio in the German Republic is the 
fact that eight fully equipped broadcasting 
stations are now on the air with regular pro- 
grams. The locations are Berlin (“Vox- 
haus”), Königsberg, Hamburg, Frankfurt am 
Main, Breslau, Stuttgart, Leipzig and Munich. 
A second station will soon be opened in Ber- 
lin and a new one at Miinster, in Westphalia. 
The wavelengths used are in about the Ameri- 
can range, varying between 392 and 486 me- 
ters. Some of the programs from Voxhaus, in 
Berlin, are broadcast simultaneously on 680 


meters from the great radio tclegraph station 
at. Konigswusterhausen. A glance at the pub- 


lished programs indicates a surprising prepon- 
derance of music, especially of dance music. 
The reputation of the Germans for preferring 
somewhat ponderous lectures does not seem to 
include the radio audience. 
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No Very Short Ether Waves 
from Space 


In Popuzar Ranpio for December, 1923, were 
presented the interesting ideas of Dr. Felix 
Michaud of Paris concerning the possible ar- 
rival from space of very short ether waves, 
much shorter even than the X rays. These 
new “ultra-X rays” were supposed by Dr. 
Michaud to be the cause of gravitation. Dr. 
R. A. Millikan, whose views about atoms Por- 
ULAR Rapio published last’ month, and Mr. 
Russell M. Otis, have made a careful effort 
to detect the existence of this very short ra- 
diation. They used the predicted effect of the 
rays in producing ions in open air and inside 
a sealed vessel of metallic lead exposed on 
Pike’s Peak, Colorado. The attempt was a 
failure. No such rays were detected and Dr. 
Millikan and Mr. Otis are inclined to believe 
that they do not exist. It was discovered, 
however, that the air on Pike’s Peak contains 
a substantial amount of radioactive matter, the 
source of which is unknown. 

* * Ox 


Radio Phonofilm of Democratic 
Convention 


Durine the Democratic Convention in Madi- 
son Square Garden in New York City, Dr. Lee 
de Forest took a motion picture of the dele- 
gates in the Garden and made, at the same 
time, a record of the noise and shouting by 
means of his “talking movie” apparatus called 
the phonofilm. The noise of the Garden was 
picked up on an ordinary microphone, sent by 


fe 
t 


_ production. 


radio to the De Forest laboratories elsewhere 
in New York and there photographed on a, 
moving motion picture film. 
ord was made simultaneously in the Garden it-' 
self. The two films thus produced have been 
combined to give the finished sound-and-sight 


* * * 


Arctic Regions 


Tue Canadian government steamer Arctic,! 
now on her annual cruise in the region of 
Baffin’s Bay, is carrying this year a short- 
wave, ICW transmitter. 
the wavelength will be 120 meters. 
to QST, the-schedule of transmissions will be 


| 
Short-wave Tests from the | 
| 


from }1.00 p.m. to midnight each night except] 


Wednesday, with an extension on Saturday 


nights until 3.00 a.m., all Eastern Standard] 


time. Canadian amateurs have agreed to 
keep watch for the transmissions with the idea 
that the data obtained may help elucidate some 


of the many remaining mysteries of radio} 


transmission in the polar regions. 
x * x 


Radio Prize Established in 


Parts 


t 


Tae Parisian magazine, Je Sais Tout} 
(which means “I Know Everything”), has! 


presented the sum of 20,000 francs, normally’ 
about $4,000, to the Paris Academy of Sci-' 
ences to be awarded to the person who makes 
what is judged to be the most important con- 
tribution during the year to the art or science 
of radio. 
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A NEAT WAY TO FIT THE “C” BATTERY 


In order to avoid fitting extra binding posts with the necessary extra wire in the set, 

it is entirely feasible to cut the filament lead of the transformer, and solder a small 

flashlight battery into the circuit as shown. The negative side of the battery ts con- 
nected to the transformer. 
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From a photograph made for Porputar RADIO - i : 
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A New Editor on the Staff of POPULAR RADIO *. 


. . 
` 


o 


; appointment’ to its” staff as Contributing Editor one of the best 
known radio engineers in the country—Mr. John V. L. Hogan, scientist, 
inventor, lecturer and author. After a special course at Sheffield Scientific 
School at Yale he became a consultant to Peter Cooper Hewitt and latér 
to large and important electrical concerns. Mr. Hogan is a Fellow of 


W ITH this ‘issue, Popurar Rapio takes pleasure in announcing the 


- the Institute of Radio Engineers (of which he is an ex-president), a mem- 


ber of the American Institute of Electrical Engineers, of the` Yale Engi- 


. 


neering Association, of the Radio Club of America and of other scientific 


organizations in which membership is accorded only to men of achievement. 
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HOW THE BEVERAGE ANTENNA HELPS TO OVERCOME STATIC 


The big transatlantic 
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Can Human Thought-waves 


Reach 


Mars? 


“Perhaps the Martians are sending us now some signal 
that we fail to recognize; some form of communica- 
tion so advanced that our intelligence is too rudi- 


mentary to catch.” 


This is the statement made to 


M. Frederick M. Delano, the Paris representative of 
POPULAR RADIO, by the eminent French scientist— 


CAMILLE FLAMMARION 


Gorn day we will exchange ex- 
periences with the inhabitants of 
Mars, perhaps by light signals or by 
radio, but much more probably by pro- 
jected waves of thought—by what scien- 
tists are now studying under the name 
of “mental telepathy.” 

This is the conclusion reached after 
long study and careful consideration by 
the dean of the world’s astronomers, 
Camille Flammarion. | 

It is what he authorizes me to say to 
the readers of Poputar Rapio, in whose 
behalf I have visited the remarkable 
eighty-two-year-old savant in his famous 
observatory, laboratory and museum at 
Juvisv, just outside of Paris. 

About the basic fact that Mars is 
inhabited by some variety of intelligent 
creatures, M. Flammarion has no doubt. 
Mars is a much older planet than the 


earth. It is certainly farther along in 
the march of evolution. And life must 
exist on it, “for life,” says M. Flam- 
marion, “is the great law of the uni- 


i i 99 
verse. 


But communication, M. Flammarion 
insists, 1s a different matter. How the 
Martian creatures communicate even 
among themselves, is an unknown factor. 


The famous “canals” of the ruddy planet 
are probably to be interpreted as evi- 


dences of the existence of intelligent 
creatures who are endeavoring to con- 


‘serve a deficient water supply. The 


seasonal alterations in the tints of certain 
areas on Mars—light colors of regions 
near the equator becoming darker as the 


season advances—indicate, presumably, a 


vegetable world that obeys the same 
general laws of life as obtain on earth. 
But these facts tell us nothing about 
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the arts of Martian communication, and 


it is these that we must know if we 


would “talk” to Mars. 

The Martian inhabitant will differ, 
essentially and unavoidably, from the 
human inhabitants of the earth. In the 
first place, M. Flammarion points out, 
as he taps the little white globe that 
represents Mars in his laboratory model 
of the solar system, Mars and the earth 
are of different sizes. Mars is only 
about one half as large as the earth. 
It follows that the pull of gravity on 
Mars is only about thirty-seven percent 
of its pull on earth. The weight of the 
Martians will be lessened in the same 
proportion. The members of the famous 
one hundred-kilo club of Europe, a club 
whose candidates must weigh two hun- 
dred pounds apiece, before being even 
considered for membership, might be 
veritable sylphs on Mars, for there they 
would only weigh seventy-four pounds. 

Then too, there seems to be very little 
water on Mars; no seas, lakes or rivers 
are visible on the planet, and it is prob- 
able that what water there is exists 
mainly as vapor in the atmosphere or as 
supplies that are artificially conserved. 
Again, the lesser size and weight of the 
planet must affect the density of its air; 
the barometric pressure cannot be greater 
than it is on the tops of the highest ter- 
restrial mountains. The evaporation of 
water will be much more rapid, its boil- 
ing point will be much lower, the in- 
tensity of the sun’s rays will be greater 
in the daytime, and night-time cool- 
ing of the planet’s surface will go to far 
lower temperatures under the thin air 
and cloudless skies of Mars than are 
possible here on our well-blanketed 
earth. 

The Martian seasons, however, are 
about the same as ours, though they are 
longer. Mars is farther from the sun 
than we. It has, therefore, a larger 
orbit which it must circle in a year. The 
time needed for one complete revolution 
around the sun—the Martian year— 
equals a little over two of our years. 
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The Martian spring lasts one hundred 
and ninety-nine terrestrial days and their 
summer equals one hundred and eighty- 
two days. These two seasons, which con- 
stitute their annual period of vegetable 
growth, total more than an entire year on 
earth. A Martian individual who has lived 
twenty years on Mars will be as old, 
according to our time scale, as a ter- 
restrial man of forty. 

All these physical differences between 
the Martian conditions and our own 
must have reacted, M. Flammarion points 
out, upon the bodily form and habits of 
the Martian inhabitants. Their breath- 
ing, if they have any, may be based on 
some mechanism quite different from 
ours; their foods will probably be differ- 
ent; their manner of life may show wide 
variations from anything we know on 
earth. Even the ways in which they 
see and hear may be essentially different 
from ours. It is almost unthinkable that 
they should possess anything which we 
would call a “language.” 

How, then, would we ever be able to 
get into touch intellectually with crea- 
tures that are probably so dissimilar from 
ourselves in bodily character, in mode of 
life, in manners and in language? | 

Several methods suggest themselves, 
says the venerable savant, but the most 
promising one is telepathy. Among all 
the diversities between Martian and ter- 
restrial life, one thing—if the laws of 
life be universal—may be expected to 
be the same. This is intelligence. 

If there is intelligence on Mars, its 
possessors must be able to understand 
the universe as we do, to express this 
understanding in the form of thought. 

We know that atoms in the distant 
stars behave as atoms do in earth. We 
know that gravity is universal. We 
know that the ether waves of light pro- 
duced by some tremendous stellar cata- 
clysm off on the other side of ‘the uni- 
verse are the same light waves that go 
outward from a burning match. 

We believe, therefore, that the laws 
of physics and of chemistry are uni- 
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From a photograph made for POPULAR RADIO 
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A COMPLETE PICTURE OF THE. HEAVENS 


In front of M. Flammarion is his wonderful celestial globe, on which are painted 
all the constellations of the sky, each as traced by the ancient astronomers. 


Among 


the curiosities in M. Flammarion’s museum are a book bound in human skin, ‘a 
suit of clothes worn by a man when he was struck by lightning and a famous rok 
lection of ancient human skulls. 


versal. And if this be true the intelli- 
gence that understands these laws must 
also be universally the same. 

There was a time when telepathy was 
considered by scientists to be no better 
than a dream of fools or a resource of 
charlatans. That time has passed. Seri- 
ous and responsible investigators all over 
the world have carried out investigations 
on these mysterious phenomena. The 
results indicate, most Scientists now 
agree, that there 1s at least a strong prob- 
ability of some form of thought trans- 
ference between human minds, although 
it has not been reduced as yet, to condi- 
tions that we can control. 

M. Flammarion has followed these ex- 
periments for years. He has made simi- 
Jar experiments himself. He is convinced 


that many facts remain to be discovered ` 


about the intercommunication of minds 
without the use of speech, radio or any 
other of our familiar devices. He states 
it as a fact that mental communication, 
often more or less unconscious, is some- 
thing that exists. “And why,” he says, 
“may not these uncontrolled channels of 
intelligent communication be put to use 
some day, for inter-planetary communi- . 
cation ?” 

That we will attain success in reaching 
Mars with the suggested methods of ex- 
posing geometrical designs on the ground 
or of displaying brilliant lights, such as 
were to be used this summer on the 
snow-clad heights of the Swiss Alps, 
M. Flammarion frankly doubts. As to 
the possibilities of radio he will not 
commit himself. Nor will he predict that 


the success which he foresees with inter- 


CAN HUMAN THOUGHT-WAVES REACH MARS? 


planetary telepathy is to arrive this year 
or even in this century. 

A lifelong student of all manner of 
scientific wonders M. Flammarion has 
grown to realize, he says, “that nothing 
can be impossible, nor is anything sure 
until it has been proved.” 

“But why,” he suddenly breaks off, 
“is it not possible, or even probable, that 
the Martians have already attempted, 
ages ago, to call us?” Theirs is presumably 
a civilization many times older than ours. 
Who knows but that they may have 
tried to talk to us ten thousand or even 
a hundred thousand years ago. They 
may have spent centuries striving to send 
some sort of a call across the empty 
miles of intervening space and ask us 
what we were about. 

“Tf so, they doubtless have given it up, 
at least for a while. They would have 


been signalling to.a world occupied only © 
by the great beasts of past ages; by the 


mammoth, the cave tiger, the bison and 
the polar bear, with here and there a 
few low-browed ape-men who could not 
even talk among themselves let alone 
listen to the messages of a civilization 
existing across the void of space. 

“Who could blame the Martians if 
they said to themselves, ‘Oh, well, those 
life creatures on earth are a silly bunch. 
We cannot be bothered with them if they 
lack the intelligence to understand this 
simple stuff that we are sending them.’ 

“Or perhaps the Martians are send- 
ing us even now some signal that we fail 
altogether to recognize; some form of 
communication so advanced that our in- 
telligence is still too rudimentary to 
catch it at all. 

“Signalling is, after all, a very new 
art among humans,” the old gentleman 
continued, as he took down a volume 
from a nearby shelf. “Look.” he said. 
“here is an original work by Galileo, the 
greatest of medieval astronomers and 
the man who proved that the earth is 
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round. It is inscribed only five hundred 
years ago, and yet how absurd some of 


its theories and conclusions appear to 


us today! 

“How dare we to conjecture whether or 
not we will be able, a few hundred years 
from now, to signal to another planet? 
In less than a hundred years we have 
developed our own signal system from 
the ancient ‘one of signalling with fires 
to the modern marvels of radio. 

“I dare to set no limit to the future 
of what mankind can do.” 

Even for the possibilities of radio 
communication, although he does not 
believe this method the most promising 
one for interplanetary use, M. Flam- 
marion has an interesting suggestion. 
He has followed the development of 


-radio as he follows everything else in 


science. It was he, indeed, who in- 
spired the famous one-hundred-meter 
experiments of Captain Leon Deloy. 
And M. Flammarion has given much 
thought to the possibility of projecting 
radio waves outside the earth in spite of 
the blanketing effect of the Heaviside 
Layer. 

Might it not be possible, he suggests, 
to make use of the power-projecting 
rays of Mr. Grindell-Matthews or of 
some similar device to sustain an air- 
plane high up in the air and to transmit 
to this machine enough power to actuate 
a radio transmitter? From this aerial 
transmitter a radio message might con- 
ceivably go, free of all interference, not 
only to Mars, but to the most distant 
star in space. 

But whether by radio or by thought 
waves, whether in this generation or 
only in future centuries, a word with 
Mars will come. In spite of all the fail- 
ure of experiments bravely tried, that is 
still the hope of Camille Flammarion, 
the man who has been for more than half 
a century the astronomical genius of 
France. 


Do we need a censorship over broadcast programs? For 
the answer, read POPULAR RADIO next month—November 


Dane 
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ARTIFICIAL STATIC IS USED TO STUDY RECEPTION TROUBLES 


To eliminate reception troubles one must know the nature of the cause. One man, 
F. Wundsam of New York, has tackled the problem of eliminating static. He turns 
the crank on-a static machine when the atmospheric disturbances produced by na- 


ture are not sufficient for his experiments. = 


HOW TO IMPROVE 


BROADCAST RECEPTION 


= ARTICLE NO. 3 


In the first article of this series (which was published in the 
August issue), Mr. Hogan described three of the troubles that 
may arise because of defects in the radio waves sent out by 
broadcasting stations. One of these prime defects—that of fre- 
quency variations—was described in the September issue; in it 
he told you how you may distinguish between slow or even mod- 
erately rapid changes in wave frequency that occur at the trans- 
mitter and similar fluctuations that may be caused by your re- 
ceiving system. In this article he will consider the matter of 
more rapid alterations in the wave frequency 


By JOHN V. L. HOGAN 


OU may remember that when alter- 


ations that occur in the wave fre- 


quency are of substantial amount and 
that when they occur at a rate that is 
in the lòw audible range (say from 
fifteen to thirty times a second), you 


will hear a fluttering noise in your re- 


ceiver, from the carrier wave of the 
broadcasting station: 


A nearly. identical .noise may, how- 
ever, be caused by. variations in the 
intensity of the radiated: wave, as was 
pointed out in the first. article. If, 
when you are listening to some particu- 
lar station, you hear. such a noise be- 
tween the “numbers” on the program, 
your natural question will be: How can 
I tell whether this flutter is explained 
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by frequency variations or by intensity 
changes in the radio waves? n 873 

You may also. ask yourself whether 
or not the sound is the result of some- 
thing going on in. your own receiver, 
and therefore, whether it marks a de- 
fect for which .you are yourself re- 
sponsible. 


F lutters | Produced Within Your’ Set 


._ Fortunately there are not many things 
that can happen in a radio receiver that 
will.cause a fluttering sound in the tele- 
phones -or loudspeaker... Furthermore, 
anything that does tend to make such a 
sound will probably have the. same effect 
on afl the signals you hear and is likely 
to keep on going even if no signals are 
being : received. The logical thing to 
do, then, is to distinguish first between 
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the home-made noises that may be pro- 
duced by .your receiver, and the trans- 
mitter-made ‘noises that come in with 
the waves. - | A o a 2 
© Let us ‘suppose that. when -you are 
listening: to some certain broadcasting 
station’ you hear a fluttering sound when- 


ever the carrier wave is being. received. 


It may be heard above and along with 
the speech and music that is sent out, 
or it may ‘be so much weaker that you do 
not hear it except between the successive 


‘items of the program. 


_ The first thing to do is to try detuning 
your: receiver; that is.to. say, turning 
your tuning’ knobs (or one of them) 
a little away from the position where 
the signals are heard loudest. If the 
noise continues, you would be justified 
in concluding that it originated within 
the receiving set. To make sure, how- 


WHAT HAPPENS WHEN THE POWER SUPPLY IS NOT STEADY 


The upper curve A, shows the form of a perfectly oscillating wave. 


Curve B 


shows graphically the variations that sometimes take place in the voltage of the 
-current supplied to the plates of the tubes. The lower curve shows the effect of 
this variation on the oscillating carxier wave. 
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ever, it is a good plan to disconnect the 


antenna so as to cut out the signals. 


altogether; if the flutter is still heard 
you may be reasonably sure that some- 
thing in the audio-frequency system is 
wrong. Likely places for such trouble 
are in the amplifier circuit and sometimes 
m the grid-leak and condenser used on 
the detector tube. 


How to Cure an Oscillating Receiver 


On the. other hand, the flutter may 
“tune out” with the signal, but change 
in pitch from a low note (or even a rat- 
tle) up to a high whistle, which gradu- 
ally disappears as the pitch increases, 
while you detune. This is proof positive 
that your receiver is generating radio 
oscillations within its own circuits. It 
is very difficult to receive broadcast tel- 
ephony satisfactorily under such condi- 


tions, and you should arrange matters 


so that the oscillations are prevented. 
To do this may require merely the 
change of position of one of the adjust- 
ing knobs, such as a “stabilizer,” “in- 
tensity” control or “tickler,” or it may 
be necessary for you to provide an addi- 


tional adjustment, 


W 


Many home-made receivers (and a 
good many that are put out by the fac- 
tories) insist upon oscillating at certain 
wavelengths and so prevent, or at least 
make very difficult, the proper reception 
af broadcasting. 

One of the simplest and most effective 
cures for this trouble is to connect a 
variable and moderately high resistance 
directly in series with the ground. lead, 
and then to “cut in” enough of this 
resistance to overcome the set’s tendency 
to oscillate. A standard potentiometer 
of 200 or 300 ohms ‘is often useful for 
this purpose. The trouble is most likely 
to accur in receivers that have radio- 
frequency amplifier tubes, and is par- 
ticularly common in reflex sets. 

There is a third possibility which also 
indicates that the trouble is in your 
receiver. This is, that although the flut- 
ter vanishes when you tune out the sta- 
tion to which you began to listen, it 
‘comes in again in exactly the same way 
whenever you tune to any other station. 
If the coming and going of the flutter- 
ing sound is accompanied by changes in 
pitch, as just described, it means that 
your receiver is oscillating. If the flut- 
ter does not change in character or 


RECEIVER 


POTENTIONETER 


HERE IS A WAY TO STOP YOUR RECEIVER FROM 


SQUEALING 
A variable resistance of 200 or 300 ohms (an ordinary “A” battery poten- 


tiometer) connected in series with the ground lead can be adjusted to 
prevent the tendency of the receiver to oscillate on certain wavelengths. 
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HOW TO SEARCH FOR POOR CONNECTIONS 


With the antenna and ground disconnected, but the batteries hooked up and the . 

phones on, it is easy to find a faulty connection, Press against each wire with the ` 

end of a hard rubber fountain pen or other piece of insulation and a grating or 
rasping sound will be heard in the phones when the poor connection is touched. 


sound, but merely in intensity, and if it 
appears whenever you listen to any 
broadcasting station, there is something 
wrong with your receiver, Whatever 
causes this kind of flutter will probably 
be in the radio-frequency circuits, as 
your tests will have proved that it re- 


quires the presence of radio currents: to. 
produce the sound. However, such ef- . 


fects are both rare and obscure,’ and no 
diagnosis that could be given- without 
inspecting the receiving set would. be 
likely. to. be helpful. I mention the 
phenomenon with the idea of eliminating 
all the things that may occur in the re- 
ceiver, so that you may have confidence 
in your observations if they point to a 
defect in the arriving wave. 


Noises in the Carrier Waves 


where (1) the flutter tunes out when 
the wave from the particular broad- 
casting station you are investigating is 
tuned out, (2) the flutter does not turn 
into a whistle as it is tuned out, and (3) 
it does not reappear as you tune to the 


waves from other stations. 


Under these conditions it is a fair 
conclusion that the irregularity that pro- 


-duces the sound exists in the carrier. 
‘wave, and ‘that it has its origin outside 


of your receiving station. 

Your next problem, if you really want 
to know what is wrong, is to find out 
whether -the noise is caused by fre- 
quency changes or by intensity changes 
in the wave. If the fluctuations are 
small there may be some difficulty in 
doing this, but the test is so simple that 
it is worth. trying in any event. 


And, so,-we~come:to the ‘situation ~- — If the-frequency: of- the-incoming: wave 
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changes from instant to instant, it is 
evident that a sharply-tuned receiver will 
not hear all of the wave all of the time, 
so to: speak, at any one tuning adjust- 
ment. To hear the station at full in- 
tensity at every instant, it would be 
necessary to change the tuner settings 
continuously so as to follow the varia- 
tions in wave frequency. The general 
effect of such fluctuations is, then, to 
broaden the range on the tuner through- 
out which the. ‘signals are heard. 


How to Test the Sharpness of Tuning 


By comparing the broadness of tuning, 
or the number of degrees you may turn 
the tuning dial away from the loudest 
position without completely cutting out 
the station, you can get some informa- 
tion as to the constancy of the wave 
frequency. 

If you take as a standard some other 
station whose carrier wave does not flut- 
ter, and which you hear at approximately 
the same intensity as the plant you are 
studying (and which preferably has ap- 
proximately the same wave frequency) 
you may find, for example, that the sig- 
nals tune out when you move the dial 
about three degrees away from the maxi- 
mum setting. If, then, you find that 
equally loud signals from the station 
having the fluttering wave persist when 
you move the tuning dial six or eight 
degrees from the best setting, it is a 
good indication that the wave frequency 
of that transmitter is varying. 

On the other hand, if both the stand- 
ard and the fluttering waves tune out 
in the same way, the probabilities are 
that the noise is caused by intensity 


‘will beat together. 


variations. In either case you should 
write to the manager of the broadcasting 
station that is sending out the noisy 


wave and tell him of your observations; 
he can check them up himself, and thus: 


determine the possibility of improving 
his transmitter. 

There are two other possible causes 
of flutters in the received carrier wave, 
and as neither of them can be blamed 
upon your receiver or upon the broad- 
casting station, they should be mentioned 
here. If a second broadcasting trans- 
mitter, perhaps more than a thousand 
miles away, happens to be sending out 
a wave that is within a few cycles of the 
wave to which you are listening, the two 
The beat will not 
produce a musical tone if the two fre- 
quencies differ by less than about 16 
cycles a second, but it may cause exactly 
the sort of flutter we have been dis- 
cussing. Such conditions are rare in 
practice, and should never occur except 
at the 833 kc. (360 meter) waves of 
the class C stations, for the Department 
of Commerce is doing its utmost to 
prevent undue duplication of wave fre- 
quencies among broadcasters. Occa- 
sionally a transmitter may get so far out 
of adjustment as to cause this effect, 
but the chance of striking so closely the 
frequency of another station is exceed- 
ingly remote. If you should hear two 
stations making low-frequency beats of 
this kind it is likely that you would find 
the wave frequency of either or both 
changing gradually while you listened, 
so that the flutter would drop out at one 
instant, come in again, change to a low 
musical note of varying pitch, return 
once more to a flutter, and so on. A 
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This Article Tells You— 
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. What causes the fluttering sound in your receiver; 

How to distinguish a noisy carrier wave when you hear one; 
How to suppress an oscillating receiver; 

How to stop the grating notses in your set. 
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CUSHIONED SOCKETS HELP TO MAKE YOUR RECEIVER QUIET 


Socket A is made with the lower portion of soft rubber. At B is a soft rubber 

platform on which a standard socket can be mounted. The socket on the right is 

made in two pieces held apart by springs at point C. With such sockets and with 
all connections tight, there will be no noises unless they come from outside. 


condition of this kind should be reported 
to the broadcasting station whose sig- 
nals are affected. 


Interference from Your Netghbors’ 
Receivers 


The second way that beat flutters may 

be made is by the reception, along with 
the signals you want, of waves sent out 
by .an oscillating receiving set. The 
final effect is almost exactly the same 
as when you receive an interfering wave 
of the same frequency and intensity 
from a distant broadcasting station. 
- If one of your neighbors has a radi- 
ating receiver, and if, while it is in the 
oscillating condition, he tunes to the 
same station that you are listening to, 
radiation from his’ set will probably in- 
terfere with your reception. This is 
because, as has often been explained, 
any receiver that- is so adjusted as to 
generate radio oscillations in its antenna 
circuit will act for the time being like 
a small transmitter. 


Should your interfering neighbor tune 
his oscillating set to exactly the same 
‘frequency as the wave you desire to 
receive, you will not hear a beat flutter 
or note, but if he deviates from this 
exact frequency (or if the broadcasting 
station itself swings in frequency by 
even a few cycles), you will hear the 
fluttering sound that has been described. 

Ordinarily you can tell whether . such 
receiving interference is produced by a 
neighborhood “squealer” or by a distant 
broadcasting station, by observing the. 
constancy of the beat note or flutter. It 
is unusual for a listener who uses a 
whistling receiver to leave his adjust- 
ments alone for more than a few. sec- 
onds or at most a few minutes at a time. 
When he changes his tuner settings the 
beat noise will change correspondingly, 
usually turning into a musical note of 
gradually increasing frequency. When 
you hear such changes in the flutter you - 
can be reasonably sure that the inter- 
ference arises in your own vicinity, and 
that you will be repaid for making a 
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tour among the radio listeners wio oper- ` 


ate sets near your home. Most of the 
people who allow their sets to give this 
sort of trouble do so through inexperi- 
ence or lack of appreciation that they 
are interfering with other people’s re- 
ception, and it is ordinarily not difficult 
to build up a co-operative spirit among 
a group of closely’ adjacent listeners 


that will permit all to receive without > 


such bothersome interruptions. 


Noises that Are Produced by Intensity 
Variations 


We have now considered most of the 
phenomena that are likely to occur as a 
result of frequency variations, 
slow or rapid, in either the transmitters 
or the receivers; we have also looked 
into the possibilities of distinguishing be- 
tween these various effects, so that any 
listener can find out whether the source 
of his disturbance lies in his own re- 
ceiver or at a more distant point. 

The next topic is that of noises pro- 
duced by intensity variations either in 
the wave or in the response to the re- 
ceived signals. 

If you hear unwanted noises while 
you are listening, the first thing to find 
out is whether they are produced by a 
defect in your own set or whether they 
come in with the waves. Much the same 
plan as suggested above for detecting 
frequency variations should be followed ; 
if you hear the noises at all settings of 
your tuner, or-if they continue when 
you disconnect your antenna, it is al- 
most certain that something is wrong 
in your apparatus. Bothersome sounds 
of this sort, which persist even when 
no signals are coming in, can often be 
traced to poor connections in the set. 


either . 
‘them and, 
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Tf you bump your receiver with your 


hand while listening in the telephones, 
you should hear nothing but the ring- 
ing noise produced by the vibration off 
the tubes. If the tubes are well mounted! 
on a cushioned base, you may not hear 
even that. If the jar causes a rattling 
sound in the telephones, or if the noises; 
that you have been hearing are more 
violent, you should hunt for a loose a 
tact in some of your instruments or 
wiring. 

Of course, this crude “bump” test! 
will not be helpful if your receiver is! 
of the crystal type, without tubes; in 
such a set the chances of internally pro- 
duced noises are fairly remote, though 
sometimes a shaking contact will causej 
in any event, a bad connec- 
tion will make the received signals 
weaker than they should be. The best 
way to test the contacts in a crystal set 
is to try to shake each of them with an 
insulating rod (like a closed fountain 
pen) while listening to signals; a bad 
connection will usually show up by mak- 
ing a noise or by stopping the signals 
when you move it. 

If there are no loose contacts in your 
receiver, and you still hear irregular 
noises while the antenna is disconnected, 
you should look for the trouble in your 
“B” batteries (which may have become 
run down and noisy) or in your de- 
tector grid-leak (which may have become 
microphonic or may not be of the cor- 
rect value for the tube you are using). 
Should the noises not appear when you 
allow the set to remain untouched, but 
if they show up when you adjust some 
particular element such as a tuning con- 
denser, a coupler or a potentiometer, 
you may expect to find a “floating” 
irregular bad contact in that instrument. 


In the next article of this series I will describe some of the causes of in- 

terfering noise that lie outside of your receiving outfit, together with the 

simple tests that you may use to trace them to thetr sources and, in some 
instances at least, the best ways to eliminate them. ° 
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HOW TO SELECT A 
- Ready-made Receiver 


1: “I would really enjoy having a good A set, but I don’t 
know enough about the subject to be able to ‘pick out the 
right kind of an outfit, and I’m afraid I wouldn't get a good one.” 


Q. “I am going to wait until the development of radto sets has 
come to the point where the reception is perfect. I don’t 
want to have to spend $200 or $300 for a set today and have to 


junk the whole outfit in six months, just because it ts out of date. 


I9 


8: “If I had to listen to the same kind of noises in my home’ 
that I hear.coming out of some of these radio stores, I would 
soon be in an asylum. If that is radio, I don’t want any of it.” 


This article has been written expressly for the people who have 
been making—and probably believing—one or all of these remarks 


THE TECHNICAL STAFF 


N the first place, anyone of ordinary 
intelligence can -purchase a radio set 
that will suit his needs and give. him 
good service—after he has read ous 


article. 


In the second place, radio reception 
has now progressed so far that the mod. 


„ern. manufactured receiver really does 


give long-time satisfaction if properly 
installed. 
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In the third place, there are good 
radio stores and poor radio stores—and 
the larger and more reliable ones have 
booths where radio sets are demon- 
strated like phonographs. Do not think 
that when you hear radio 


amplifiers constructed by incompetent 
electricians, that you are hearing as good 
reception as can be obtained on com- 
mercially-built sets designed by compe- 
tent engineers of long standing. It 1s 
only too true that some of the smaller 
shops that carry a side line of radio 
apparatus do clutter up the air with 
awful noises that are projected out into 
‘the streets through the transoms over 
their doors. 

But this should not due anyone 
from getting a good radio outfit that 
will be a real enjoyment and a source of 
information as well as an education to 
all listeners, both young and old. 

Let us now take up the various con- 
siderations that should be worked out 
before purchasing a radio receiver. The 
most important of these are: 


1. Can an outdoor antenna be used? 


Will the landlord permit it? Is there 
space enough on the roof or to neigh- 
boring roofs, poles or trees for an out- 
door antenna? If not, will an indoor 
or loop antenna be used ? 

2. Is a loudspeaker to be aiplayed? 
Or are head telephones preferred, or 
both ? 

3. How much money is to be spent 
for the set? 

4. Is the set to be used for local re- 
ception? Or is “distance” a requisite? 

5. Is the set to be a permanent set 
up? Or must it be portable? 

There is no straight formula for pick- 
ing out just the type of receiver that 
will meet all needs, such as cost, sensi- 
tivity, portability, combined with per- 
fect quality of reception. 

For instance, it would be impossible 
to get a set that would cost only $15.00 
and that would pick up stations 3,000 
miles away on a loop antenna and repro- 


signals, 
stepped up to terrific volume, by poor 
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duce music and speech, just as if it were 
in the same room. 

However, a good choice can be made 
that will be best for you, if you will 
make a study of the following data that 
has been collected from the larger manu- 


‘facturers of complete radio receiving 


sets. 
A questionnaire was sent out by Pop- 


-UEAR Rapio to a- list of firms asking 


them to answer various questions that 
were asked about their apparatus. The 
replies are summarized for your benefit 
on these pages. This data has been 
compiled in a convenient form for ready 
reference. 

The reader who wants to buy a set 
should go over the specifications of these 
various receivers as they appear in the 
table;.1f he does the job carefully, he 


will be able to pick out just the right 


type of set to meet his needs—and one 
that will be certain to give him satis- 
faction. 

The charts are arranged so that the 
reader may decide on a price that he 
wants to spend;.he may then look up 
the sets which are listed at this price 
and find out if there are any sets that 
will serve his needs. If there are not, 
he will know that he will have to spend 
more money. 

The table gives, first, the manufac- 
turer’s name, then the model or type 
number of the set. It tells you how 
many tubes are used in the set and the 
kind or kinds used. It tells you what 
type of circuit or tuning unit is em- 
ployed, whether it is regenerative, radio 
frequency of a number of various kinds, 
whether a crystal detector or a vacuum- 
tube detector is employed. The distance 
ranges that can be obtained on head- 
phones, and on the loudspeaker, are also 
given, 

If the beginner will pick out the set, 
from the chart, which satisfies the five 
considerations given previously in this 
article, he will find by experience that 
he has made a wise choice and will be- 
gin to enjoy radio in his own home. 
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Ready Reference Table of Ready-made Receivers 


| MANU MAME TS Radio Corp. Radio Co. Roe Con Nl Ms 
MODEL NUMBER OR NAME Model 5 Modei MW Series 4 Model A GT 2 
NUMBER OF TUBES 2 4 pi 4 3 
TYPE OF TUNING Regenerative Tuned Radio Tuned Radio Regenerative 


TYPE OF DETECTOR 


Vacuum Tube 


RANGE ON PHONES 2,000 miles 
RANGE ON LOUDSPEAKER 500 miles 
COST COMPLETE $45.00 


ANTENNA RECOMMENDED 
KIND OF TUBES FOR R. F. 
DETECTOR TUBE 


or UV 201A 


AUDIO TUBES 
or UV 201A 


TYPE OF “A” BATTERY To suit tubes 


TYPE OF “B” BATTERY 


To suit tubes 


DETECTOR “B” VOLTAGE To suit tubes 

WAVELENGTH RANGE 
NUMBER OF TUNING CONTROLS l 3 
“A" BATTERY CURRENT USED 
“B” BATTERY CURRENT USED 


LOUDSPEAKER RECOMMENDED 
MANUFACTURER'S 
NAME 


Anv standard 


Cleartone 
Radio Co. 


MODEL NUMBER OR NAME Clear-o-dyne 


NUMBER OF TUBES 4 
TYPE OF TUNING 
” TYPE OF DETECTOR 
RANGE ON PHONES 
RANGE ON LOUDSPEAKER 
COST COMPLETE © 
ANTENNA RECOMMENDED 
KIND OF TUBES FOR R. F. 


Vacuum Tube 
1,500 miles 
1,000 miles 

$135 .00 
Outdoor 


C3I01A 


UV 200 or 
C 300 


UV 201A or 
C 301A 


TYPE OF “A” BATTERY 6—80 
storage 


DETECTOR TUBE 


AUDIO TUBES 


TYPE OF “B” BATTERY 90 volts 


large size 


18 volts 


DETECTOR “B” VOLTAGE 
WAVELENGTH RANGE 
NUMBER OF TUNING CONTROLS 2 
“A” BATTERY CURRENT USED 
“B” BATTERY CURRENT USED 
LOUDSPEAKER RECOMMEN DED 


1% amps. 


9 mils 


Any standard 
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WD11, UV199 


WD11, UV199 


150 to 600 meters 


Depends on tubes 


Depends on tubes 


Tuned Radio 


UV 201A or 


Vacuum Tube 


2,000 miles 
2,000 miles 
$95 .00 
Outdoor 
UV 201A 
UV 200 
UV 201A 


6-80 storage 


45 volts 
large size 


18 volts 


200 to 600 meters 


2 
2 amps. 


12 mils 


Any standard 


Chicago 
Radio Lab. 


4R 


4 


Regenerative 


Vacuum Tube 


3,000 miles 


$170.00 
Outdoor 


UV 201A or 


C 301A 


UV 201A or 


C 301A 


6-100 
Storage 


135 volts 
large size 


45 volts 


3,000 miles 


Vacuum Tube 
2,000 miles 
1,500 miles 

$115.00 
Outdoor 
UV 201A 
UV 201A 


UV 201A 


6-80 storage 


67 % volts 
large size 


45 volts 


220 to 560 meters 


5 
i amp. 
20 mils 


Jewett 


C. D. Tuska 
Company 


Superdyne 
Type 228 


4 


Tuned Radio 


Vacuum Tube 
3,000 miles 
2,000 miles 

$170.00 

Short Indoor 


UV 201A or 
C3014 


UV 200 or 
C 300 


UV 201A or 


C 301A 


6-80 
storage 


90 volts 
large size 


18 to 22 volts 
250 to 600 meters | 150 to 600 meters | 220 to 565 meters 


1% amps. 
12 mils 


Any standard 


Vacuum Tube 
3,000 miles 
3,000 miles 

$125 .00 

Outdoor 


ere vooo eoo oo oo’ 


C 301A or 
UV 201A 


6-120 storage 


45 volts 
large size 


18 volts 
“175 to 650 meters 
1 
1% amps. 
6 mils 


Manhattan 


Workrite 
Mfg. Co. 


Neutro Grand 


5 
Neutrodyne 
Vacuum Tube 
3,000 miles 
2,000 miles 
$175.00 
Outdoor 
UV 201A 


UV 200 
UV 201A 
6-100 


storage 


90 volts 
large size 


18 volts 
200 to 650 meters 
3 
2 amps. 
15 mils 
Any standard 


Ready Reference Table of Ready-made Receivers 


MANUFACTURER'S Cleartone O peradio Garod Westburr 
NAME Radio Co. Cor poration Cor poration Incor porated 
MODEL NUMBER OR NAME Super Clear-o-dyne Operadio 2 Type RAF Westburr Six 


————— | | 


NUMBER OF TUBES 5 6 4 6 


a SSeS SSeS Fee 


TYPE OF TUNING Tuned Radio Transformer Neutrodyne Transformer 
coupled coupled R. F. 
TYPE OF DETECTOR Vacuum Tube Vacuum Tube Vacuum Tube Vacuum Tube 
RANGE ON PHONES 1,500 miles 2,000 miles 2,000 miles 1,000 miles 
RANGE ON LOUDSPEAKER 1,000 miles 2,000 miles 1,500 miles Local signals 
COST COMPLETE $180.00 $190 .00* $190.00 $195.00 
ANTENNA RECOMMENDED Outdoor Loop Outdoor Loop 
KIND OF TUBES FOR R. F. UV 201A or UV 199 or UV 201A or UV 199 
C 301A C 299 C 301A 
DETECTOR TUBE UV 200 or UV 199 or UV 200 or UV 199 
C 300 C 299 C 300 
AUDIO TUBES UV 201A or UV 199 or UV 201A or UV 199 
: C 301A - C 299 C 301A 
TYPE OF “A” BATTERY 6-140 41% voils 6-100 “~~ 4 6 volts 
storage flashlight storage flashlight 
TYPE OF “B” BATTERY 90 volts 90 volts 90 volts 67 % volts 
large size small size large size small size 
DETECTOR “B” VOLTAGE 18 volts 45 volts 22% volts 45 volts 


ee S SS 


WAVELENGTH RANGE 250 to 600 meters | 290 to 575 meters 
.4 amp. 
12 mils 
Any standard _ 
Moon Radio 
Cor poration 


NUMBER OF TUNING CONTROLS 3 2 3 3 


| UP SSNS 


“A” BATTERY CURRENT USED 1% amps. 4 amp 1% amps. 
“BY BATTERY CURRENT USED 15 mils 12 mils 14 mils 


ee eee 


LOUDSPEAKER RECOMMENDED Any standard Self-contained* Any standard 


MANUFACTURER'S F. A. D. Andrea Adams Henry Hyman 
NAME Inc. Morgan Co. & Co., Inc. 
MODEL NUMBER OR NAME No. 160-A Type RB-2 BAIE C-2 A 
’-60 
NUMBER OF TUBES 4 3 4 4 
TYPE OF TUNING Neutrodyne Regenerative Tuned Radio Transformer 


coupled R. F. 
Vacuum Tube 


SS OEO 


Vacuum Tube Vacuum Tube Vacuum Tube 


ee eee 


TYPE OF DETECTOR 


RANGE ON PHONES 3,000 miles 3,000 miles 3,000 miles 3,000 miles 
RANGE ON LOUDSPEAKER 3,000 miles 2,000 miles 2,000 miles 2,000 miles 
COST COMPLETE $200 .00 $200 .00 $210.00 $210.00 
ANTENNA RECOMMENDED Outdoor Outdoor Outdoor Ground alone 
KIND OF TUBES FOR R. F. UV 201A or UV 201A or UV 201A or 
C 301A C 301A C 301A 
DETECTOR TUBE UV 200 or UV 200 or UV 200 or UV 200 or 
C 300 C 300 C 300 C 300 
AUDIO TUBES UV 201A or UV 201A or UV 201A or UV 201A or 
C 301A C 301A C 301A C 301A 
TYPE OF “A” BATTERY 6-100 6-80 6-100 6-110 
storage storage Storage storage 
TYPE OF “B” BATTERY 90 volts 67 \% volts 135 volts 90 volts 
large size large size large size large size 
DETECTOR “B” VOLTAGE 22% volts 22% volts 18 volts 18 volts 4 
WAVELENGTH RANGE 200 to 600 meters | 200 to 560 meters | 280 to 550 meters | 250 to 550 meters 
NUMBER OF TUNING CONTROLS 3 3 2 2 a 
“A” BATTERY CURRENT USED 134 amps. 114 amps. 2 amps 1% amps. 
“B" BATTERY CURRENT USED 15 mils 8 mils 14 mils 14 mils 


CO Or  n— nnn | ef SS 


LOUDSPEAKER RECOMMENDED Music Master Any standard Any standard 
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Natural-tone 


Je oogle 


Ready Reference Table of Ready-made Receivers 


MANUFACTURER'S 
NAME 


De Forest Western Coil Amsco Chicago 

Radio Co. & Electric Co. Products Co. Radio Lab. 

Reflex Raditodyne Melco 3R 
Wcio & WCil Supreme 


_ a epee aye rss | ea SSE | tea Ar RES | at A I TRE 


4 6 4 4 


pn reer ncn lantern at ee ES 


Transformer Transformer Tuned Radio Regenerative 
coupled R. F. coupled R. F. 


e À ar E | eea e ed 


Crystal V acuum Tube Vacuum Tube Vacuum Tube 


MODEL NUMBER OR NAME 


NUMBER OF TUBES 
TYPE OF TUNING 


TYPE OF DETECTOR 


RANGE ON PHONES 3,000 miles 3,000 miles 3,000 miles 3,000 miles 
RANGE ON LOUDSPEAKER 1,500 miles 3,000 miles 1,590 miles 3,000 miles 
COST COMPLETE $210.00 , $211.00 $225 .00 $244.85 
ANTENNA RECOMMENDED Loop Outdoor Outdoor Outdoor — 
KIND OF TUBES FOR R. F. De Forest UV 201A or | UV 201A or |.. 
C 301A DV 2 


rere rc À come em tet NS fee SS | a IED 


DETECTOR TUBE 


Cee rere ee UV 201A or UV 201A or UV 201A or 
C 301A DV 2 C 301A 
De Forest UV 201A or UV 201A or UV 201A or 
C 301A DV 2 C 301A - 


AUDIO TUBES 


TYPE OF “A" BATTERY 6-120 6-120 6—80 6-100 
Storage storage Storage _ Storage 
TYPE OF “B” BATTERY 90 volts 90 volts 67 1% volts 135 volts 
large size large size large size large size 


I TTI | ESS || pn EDD fc SSS SED 


DETECTOR “B” VOLTACE |.............. 16% volts 67 1% volts 45 volts - 
WAVELENGTH RANGE 222 to 600 meters | 200 to 650 meters | 200 to 600 meters | 150 to 600 meters 


cr cr erect È ear nee nrc | ate rn ETS 


NUMBER OF TUNING CONTROLS 2 2 3 3 
“A” BATTERY CURRENT USED I amp. 13% amps. 1 amp. 1 amp. 
“B” BATTERY CURRENT USED 


16 mils 18 mils 12 mils 5 mils 
LOUDSPEAKER RECOMMENDED 


Baldwin 


Western Electric 


Vernco Any standard 


MANUFACTURER'S Mu-Rad Freed- Pooley The Bristol 
NAME Lab., Inc. Eismann Furniture Co. Company 
MODEL NUMBER OR NAME MA-15 NR-5 No. 600 Model D 
NUMBER OF TUBES 6 5 5 4 
TYPE OF TUNING Transformer Nenutrodyne Tuned Radio Reflex 
coupled R. F. 
TYPE OF DETECTOR Vacuum or Vacuum Vacuum or Vacuum 
Sodion Tube Tube Sodion Tube Tube 
RANGE ON PHONES 3,000 miles 3.000 miles 2,000 miles 3,000 miles 
RANGE ON LOUDSPEAKER 3,000 miles 3,000 miles 1,500 miles 3,000 miles 
COST COMPLETE $260.00 $275.00 $275 .00* $300 .00 
ANTENNA RECOMMENDED Loop Outdoor Outdoor Outdoor 
KIND OF TUBES FOR R. F. C 301A or UV 201A or UV 201A >` UV 201A 
UV 201A C 301A 
DETECTOR TUBE UV 200 or UV 201A or UV 201A or UV 200 
Sodion C 301A UV 200 
AUDIO TUBES UV 201A or UV 201A or UV 201A UV 201A 
C 301A C 301A 
TYPE OF “A” BATTERY 6-90 6—100 6-100 6-80 
storage storage Storage Storage 
TYPE OF “B” BATTERY 90 volis 90 volis 90 volts 90 volts 
large size large size large size large size 
DETECTOR “B” VOLTAGE 20 volts 45 volts 22 14-45 volts 18 volts 
WAVELENGTH RANGE 270 to 600 meters | 220 to 560 meters | 220 to 560 meters | 200 to 600 meters 
NUMBER OF TUNING CONTROLS 1 3 3 1 
“A” BATTERY CURRENT USED 2% amps. 1% amps. 1% lo 2 amps. 1% amps. 
“B” BATTERY CURRENT USED 22 mits 25 mils 15 mils 15 mils 
LOUDSPEAKER RECOMMENDED Mu-Rad Western Electric | Self-contained* Audiophone 
Audiophone F Senior 
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} Figures in braekots int ted \ ° H : 
from records of less than 10 years j Saath 


5 ‘ 


< 


t. S. Weather Bureau 


THUNDERSTORM AREAS ARE SOURCES OF STATIC 


Fıcure 1: This map shows the total number of thunderstorms that occurred in 

diferent parts of the United States between 1904 and 1913. The two regions of 

most frequent thunderstorms, in the Gulf of Mexico and over Arizona and New 
Mexico, are also sources of much static. 


Tracking Static to Its Lair 


One of the most significant investigations of static ever made has been in 

progress for over two years at the University of Wisconsin. In this ex- 

clusive article Dr. Terry, who is Associate Professor of Physics at that 

university and who has directed the static work, describes the methods 

used and some of the conclusions that have been reached. It is funda- 

mental investigations of this kind which will lead presently to the under- 
standing and control of this form of radio interference 


By EARLE M. TERRY, Ph.D. 


| 


TATIC interference is generally more pronounced when a series tuning 


divided into three major groups 
which are known respectively as 
“hisses,” “crashes” and “grinders.” 
= These three terms are self-explana- 
tory; anyone who has had even a lim- 
ited experience in radio listening will 
easily recognize them. 
The “hisses” are due to an actual 
electric discharge from the antenna to 
the earth. This variety of static is 
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condenser is used. While it often sadly 
mars the reception of music, it is not of 
serious consequence in the reception of 
telegraphic signals. 
The “crashes” have been traced quite 
definitely to lightning discharges. While 
such crashes last they are often so 
strong as to obliterate completely the 
incoming signal, but because of their 
short duration they seldom interfere 
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seriously witu radio communication. `` 


The “grinder” type of interference is 
the most serious of all. This consists 
cf a series of sustained crashes of vary- 


ing intensity. It reminds one somewhat’ 
of ihe sound. produced when sand that 


contains an occasional pebble is thrown 
against a window in a more or less 
broken stream. This form of static 
often rises to overwhelming intensity 
during the summer months. In. the 
early days of transoceanic radio com- 


munication it frequently. caused inter- - 


ruptions for “hours at a time. 


Experience shows that this grinder. 


static. .1s more severe near the tropics 


than in the temperate or frigid zones. 


In a given locality it varies in intensity 
from day to day. It is worse on warm 
days than on cool days. 
throughout the dav; it is usually at a 
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From a pavtugcuph loaned by Professor Terry 


Le A’ ee ee > 
i a a l Se a 


It also varies 


‘minimum between sunrise and-noon. and 


increases to a maximum just before sun- 


set. During the evening and: the early 


part of the night it remains practically 


constant and falls: gradually to a min- 
` imum. at, sunrise. 


The origin of this type of static is 
not definitely known. In the early days 


of radio all forms of static were thought 


to be caused by lightning disturbances 
either between two clouds or between a 
cloud and the earth. In recent years, 


‘however, the belief is -gaining - ground 


that the grinder type is not due to - 
ordinary lightning but to disturbances 


-in regions of the atmosphere far .above ` 


the clouds. It apparently has but little 
connection with the ordinary phenom- 
ena of meteorology, and electricity that 
is received from the sun probably plays 
an important part in it. 
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THE TWO ANTENNAS OF THE STATIC MEASURER 
Figure 2: The frame at the right carries the eighty-turn loop. The cage antenna 


may be discerned by its spreaders, attached to the mast at the left. Professor 
Terry stands at the left. The entire apparatus ts on top of one of the university 
buildings. 
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Goen Art Girewit COM Ant CEL 


Osc, Test Hey ~ a 


“Yererogyre Oscillator 
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Pelector + 2 stage Amplifier 


RECEIVING CIRCUIT 
used for 
DIRECTION MEASUREMENT 
oF ATMOSPHERICS 


at the 
RADIO LABORATORY 
epartment of Physics 
UNIVERSITY OF WISCONSIN 


1923 


HOOK-UP FOR THE STATIC-MEASURING CIRCUITS 
Ficure 3: In the upper right-hand corner notice the galvanometer circuit, supple- 
menting the telephones for the measurement of intensity. The circuits are fully 
described in the article. 


One of the most elaborate attempts to 
overcome interference from the grinders 
type of static was that carried out by 
Weagant, then chief engineer of the 
Marconi Wireless Telephone Company 
of America. His method was based on 
the supposition that this static really 
does originate overhead, so that it will 
be propagated directly downward. 

As the signal waves that one desires 
to receive travel parallel to the earth’s 
surface, it would be possible, Weagant 
thought, to design receiving systems in 
which the vertical impulses of the static 
would neutralize each other, while the 
horizontal impulses due to the signal 
would reinforce each other. 
< Such systems were installed and actu- 
ally did give marked improvement in 
ability to receive through static inter- 
ference. For a time this plan was 
widely heralded as having solved the 
problem of static elimination. But sub- 
sequent investigations have shown that 
the static does not all come from above. 
The Weagant system does not eliminate 


it all. Furthermore, the large dimen- 
sions of the receiving loops required, 
together with the strays picked up by 
the long connecting lines, have prevented 
this system from coming into gencral 
use. 

Another method for the elimination of 
static is one designed by Commander 
A. H. Taylor, Director of the Naval 
Aircraft Laboratory, Washington, D. C. 
This method takes advantage of the: 
relative effectiveness of a loop and a 
buried wire in picking up static and sig- 
nals. The loop and an „insulated wire, 
the latter buried a short distance under- 
ground, are coupled to a receiving cir- 
cuit in such a way that the electromotive 


forces that they induce in it are opposite.. 
It is then possible to adjust the coup- 


ling so that all of the static disturbances 
are neutralized. But the signal will be 
relatively stronger in the buried wire 
than in the loop and a portion of it will 
remain unneutralized. By suitable am- 
plification this can be made of any de- 
sired strength. 
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Commander Taylor states that the 
ratio of improvement of this balanced 
receiver over the loop alone is more than 
8 to 1. Six receivers af this type were 
installed at Belmar, New Jersey, in 
April, 1919, and were used :for the 
navy’s transatlantic reception for the 
remainder of the war. 

One of the most important contribu- 
tions to the problem of static elimina- 
tion is the recent discovery that the dis- 
turbances do not come from above, 
as Weagant believed, but that for the 
most part they originate in certain fairly 
well defined land areas. ~ 

In the United States, for example, 
there seem to be two such localities, one 
in the Gulf States and the other in 
Arizona and New Mexico. In Figure 1 
is shown a map prepared by the United 
States Weather Bureau on which the 
total number of thunderstorms which 
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occurred during the ten-year period from 
1904 to 1913 has been recorded. Lines 
are drawn through the areas that have 
equal numbers of storms. 

It is a striking fact that the pre- 


‘ponderance of static comes from exactly 


those regions where thunderstorms are 
most prevalent. 

For this reason opinion is swinging 
back again to the idea that thunder- 
storms rather than the high-altitude 
electric disturbances are at the bottom 
of our difficulties from static. 

Fortunately for transoceanic recep- 
tion on both sides of the continent these 
major static sources lie nearly opposite 
to the stations that one wishes to re- 
ceive and any receiving device possess- 
ing highly directive properties may be 
used to advantage. One of the most 
successful of these is the so-called wave 
antenna designed by Mr. H. H. Beverage 
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STATIC ON A DAY OF NO THUNDERSTORMS 


Figure 4: On November 1, 1923, there were no thunderstorms anywhere in the 

country. The arrows show the direction and intensity of static and indicate that 

st is coming mainly from regions of high barometric pressure, as located by the 
weather map. ` 
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From a TORRY isea by Paat Tery 


WHERE THE MEASUREMENTS ARE MADE 


The receivers, meters and other instruments are placed inside the small house shown 
in Figure 2, In this view Professor Terry is seated at the receiver making a 
measurement.: 


of the Radio Corporation of America. 

This consists of two long horizontal 
wires, suspended at equal heights a few 
feet above the ground and extending 
from the receiver in a direction opposite 
to the transmitting station. At each 
end is an ingenious coil arrangement 
which permits waves traveling in one 
direction to act upon the receiver, while 
neutralizing the effects of those going 
the opposite direction. By making the 
antenna somewhat longer than the wave- 
length to be received marked directive 
properties are secured. 

At Radio Central, the powerful sta- 
tion of the Radio Corporation of 
America near New York, this method 
of reception has been in use for some 
time. The wires are seven miles in 
length and are suspended. ten feet above 
the earth. As they are untuned, it is 


possible ‘to«couple.this..antenna to more > 


than one tuned receiving circuit, thus 


' versity of Wisconsin. 
‘cage are coupled to. the-same receiving 
The cage - receives equally well 


permitting multiplex reception. 


the station for some time. The com- 
pany reports very little interference with 
traffic even during the worst seasons of 
the year. 

While observations along the two sea- 
boards have already indicated clearly the 
preponderance of static from the areas 
mentioned, no systematic study has been 


made at points in the interior of the 


United States. During the past year 
the author and the staff of radio station 
WHA at Madison, Wisconsin, have be- 
gun this work. 

The receiving apparatus consists of a 
large rotatable coil and a small cage 
antenna located on the top of Sterling 
Hall, one of the buildings of the Uni- 
Both coil and 


circuit. 


A single. 
pair of wires with its separate receiving. 
circuits has handled all the business of ’ 
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from all directions, while the coil has. 
Moreover, the ` 
- right front) consists of eighty turns of 


bi-lateral properties. 
phase of the electromotive force in- 


duced in the coil reverses when the coil 


is turned through 180 degrees with re- 
gard to a given source. 

The coupling of the coil and of the 
cage to the receiving circuit are each so 


adjusted that when the plane of the 


coil passes through a given transmitting 
station the intensities of the signals re- 
ceived by it and by the cage separately 
are the same. Then, if these two are 
combined, the total intensity in the re- 
ceiver is twice that of either alone, while 
signals that come from the opposite di- 
rection are completely neutralized. The 


system thus has uni-directional receiv- 


ing properties and, by rotating. the coil, 


the system may be used to measure the 


intensity of the static that comes from 
all directions. 


Sirs 


The two antennas—cage and coil—are 
shown in Figure 2. The coil (in the 


wire wound on a rotatable frame twenty . 
feet long, eight feet high and six feet 
wide. - The ends are connected to brushes. 
which rest on slip rings which cannot 
be seen in the figure. The frame is 
carried on a ball bearing and is easily 
rotatable from the receiving set by an 
arrangement of rope and pulleys. A 
circular scale is mounted underneath the 
coil and is read by means of a telescope 
at the receiving set. 

The cage antenna is supported on the 


‘mast shown at the left of the picture, 


which also carries one end of the broad- 
casting antenna for station WHA. The 
cage itself is a four-wire unit and is 
barely discernible by the spreaders, which 
may be seen about two-thirds of the way 
up the mast. The lower end is con- 
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ON THIS DAY A THUNDERSTORM CONTRIBUTED TO THE STATIC 


Ficure 5: Of the two longest arrows, indicating the chief directions of static, one 
points to a thunderstorm, marked by the dotted circle over Cape Cod, the other to 
the high-pressure area in Wyoming. 
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A DAY OF MANY THUNDERSTORMS 


Ficure 6: Heavy thunderstorm areas are indicated by the regions inclosed in heavy 
dotted lines in the northwest, the southwest and over the northern corner of the 
Gulf of Mexico. The preponderance of static from these directions is shown 
: clearly by the arrows. 


nected to the small house built to con- 
tain one of the ventilating fans for the 
building. The receiving equipment is 
located in this house. 

The circuit which we are using is a 
modification of the one described by Dr. 
Austin in the Proceedings of the In- 
stitute of Radio Engineers for August, 
1923. The method employed by Dr. 
Austin is this; the two antennas are 
adjusted so that their responses are 
equal. Then the loop is rotated slowly 
and the polarity of its terminals with 
the receiving circuit are quickly re- 
versed while observations on static are 
being. made. .If the plane.of the coil 
coincides with the direction from which 
static arrives, then for one position of 


a switch the response to static is a 
minimum, while for the reverse position 


it is zero. The coil is then rotated: un- 


til no difference in the response to static 
is observed for the two positions of the 
switch. The static is then coming from 
the direction at right angles to the plane 
of the coil. 

Our experience has been that the 
static in this locality is of such an ir- 
regular character that observations can- 
not be made in this simple manner. We 
have used, accordingly, the somewhat 
more elaborate circuit shown in the 
wiring diagram of Figure 3. The an- 
tenna at the left of the figure repre- 
sents the cage with a parallel-connected 
tuned circuit. The loop is shown next 
toward the right with two-variable in- 
ductances and a tuning condenser in 
series. Loosely coupled with this is a 


third tuned circuit to which.is connected. 


a detector tube and .a‘two-stage audio- 
frequency’ amplifier of ordinary design. 
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At the lower part of the figure is shown 
a separate heterodyne oscillator, loosely 
coupled to the tuning circuit by a vari- 
able mutual inductance. In series with 
the phone is an audio-frequency trans- 
former, the secondary of which con- 
tains a crystal rectifier and a pointer 
galvanometer. 

Our procedure is first to tune the 
cage and the loop separately to some 
continuous-wave transmitting station. 


The two are then coupled together and . 


the resistances are varied until, with the 
coil pointed toward the station, the re- 
sponse is a maximum for one position 
of the reversing switch and is zero for 
the other position. This adjustment is 
made by varying the antenna resistance 
next to ground. 

This adjustment insures that the re- 
sponses of the two antennas are equal. 
It does not indicate, however, that the 
decrements are equal. We make an at- 
tempt to equalize the decrements by 
throwing each receiver out of tune by 
the same amount, and then adjusting 
the resistance in the parallel circuit of 
the cage until for this detuned posi- 
tion the responses are equal. This, of 
course, necessitates readjusting the first 
resistance. The end of the loop which 
points toward the receiving station is 
then marked. As the loop is rotated, 
static disturbances heard in the phones 
will thus be arriving from the direction 
in which this marked end points. 

Our schedule for taking observations 
consists in setting the loop in various 
positions around a circle with thirty de- 
gree spacing, and then counting the num- 
ber of crashes received in a definite 
time, usually fifty seconds for each posi- 
tion. This process is repeated for five 
complete rotations of the loop and the 
results are averaged. 

In the early part of the work it was 


often found difficult to distinguish be- 
‘tween static crashes and tube noises, 


so the transformer with rectified secon- 
dary current. was introduced in the 
phone circuit as an aid. 


. Each crash 


registers on the galvanometer a deflec- 
tion proportional to the strength of the 
disturbance. Small, irregular disturb- 
ances are eliminated by counting only 
those crashes which produce a galvano- 
meter deflection greater than some ar- 
bitrarily chosen threshold value. We 
have found that by this combination of 
visual and aural methods we are able 
to obtain much more consistent results. 

The results obtained are plotted on 
weather maps like those shown in Fig- 
ures 4 to 6. Arrows are drawn for each 
of the thirty-degree angular positions 
and the lengths of these arrows are pro- 
portional to the average number of 
crashes counted in these directions. 
Each arrow is, in general, the average 
of five observations. To avoid prejudice 
of the observer, it is ‘our custom to 
select these positions in a somewhat 
haphazard order and not consecutively. 
I believe that the personal equation has 
been effectively eliminated. 

The results obtained thus far seem to 
indicate that there are several sources 
of static operating in the neighborhood 
of Madison, and that they change from 
day to day, although the greater part of 
the interference comes from the south- 
east. A comparison of the polar di- 
agrams with the weather maps showed 
little correlation, except that in the 
latter part of the summer, after the 
thunderstorm season had passed, the di- 
rection of the static sources was found 
to coincide, in many cases, with the 
direction of regions of high barometric 
pressure. In the earlier part of the 
season this is not true; the static comes 
then from the thunderstorm areas. 

It 1s my opinion that the older theory 
of static—that it is produced by thunder- 
storms and by the accompanying irregu- 
lar discharges between clouds and the 
earth—is the correct one. Even for 
static of the grinder type this theory 
seems better in accord with the facts 
than are the more recent theories of 
high-altitude electric discharges, as pro- 
posed by Pickard, Weagant and others. 
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THE WRONG WAY 


Figure 1: This is the way the headbands 
should Not fit. All the weight 1s carried on 
i, just two spots. 


THE RIGHT WAY 
Figure 2: Note how the bands conform to the 
shape of the head, so that the weight is prop- 
erly distributed. 


How to Fit Your Headphones to Your Head 


By ALFRED P. LANE - 


O your headphones. fit your ead 

After a couple of hours of listen- 
ing in with a pair of headphones, the 
average man is apt to discover a variety 


of little discomforts that distract his. 
His ears. 
begin. ‘to feel the clamp and the bands. 


attention from the program. 


suggest iron bars resting on the top of 
his skull. | 

So'"-he removes or readjusts the of- 
fending phones and decides to get an 
amplifier and a loudspeaker—and to use 
the headphones for tuning purposes 
only. ` 

Ofcourse, a good loudspeaker plus 
a good amplifier will reproduce ` broad- 
cast programs well enough to suit any- 
one. But the. man who cannot afford 
such an outfit may take comfort in the 
fact that no loudspeaker outfit can give 
any better results than a plain, ordinary 
headset of a good make. And the head- 
phones have another important advan- 


tage too—they give satisfyingly loud re- 
production in the user’s ears without 
disturbing others. 

As headphones are of value even 
to the man with a de luxe outfit, the 
problem is to make the wearing of them 
a comfort and not a nuisance. About 
all that the manufacturer of headphones 
can be expected to do is to supply a 
sufficient number of adjustments so that 
the user will be able to get each phone 
located squarely against each ear. 

All the good headphones now on the 
market are satisfactory in this respect. 
But it is impossible to turn out a stand- 
ardized product that will properly fit 
every curve and angle with which nature 
endows various human craniums. You 
can’t walk into a store and just ask for 
a hat and expect to get one that fits you 


unless you try on a number of sizes; ` 


even then, you will probably need to 
have it stretched one way or the other. 
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What ee an old hat feel SO. com- 
Because the many hours of 
resting’ on your héad Have’ finally forced 


the material of the. hat into a shape that 
fits your head all ‘the way round with- 
out any tight and. loose places. How 
can we get some of -that old-hat une 
into the headphones? 

In the first place, the springs in the 
bands are too strong. They are made 
that way so that.no matter how narrow 
your head is, the. phones will still rest 
tightly against your ears. The remedy 
for this trouble is obvious—simply bend 


- the bands until the phones do not press 


so tightly. And-this is just about as 
far as anybody. goes in adjusting the 
bands. 

Regardless of ‘how carefully this ad- 
justment is made, the phones may still 
be uncomfortable because the bands do 
not distribute the weight of the phones 
evenly on the head; 
will press against just one pair of spots 
on the top of the crown, and after you 
have worn them. for a while you -will 


sense that the phones are too heavy. 


- If you continue to wear them in this 


condition, you may get a headache— 
the same kind of headache that you get 
from a hat that presses against the 
head in only two spots. 

Look at Figure 1 and note that the 
bands touch the wearer’s head in only 
two spots right near the center of each 
band. 

-Now look“at ‘Figure 2 and see how the 


bands have been bent so that each one 
-rests for almost its entire length snugly 


against the head, 

The headphones in Figure 2 may be 
worn, for hours without discomfort, 
simply because the bands distribute the 
weight evenly over a large area instead 
of concentrating it at just two points. 

‘To get your headphones to fit as in 
Figure 2, bend each band, little by lit- 
tle, as shown in Figure 3, trying the 
phones'on each time you bend one of 
the bands. When the phones are on the 
head, press against the bands and you 


in most cases they , 
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can ais jocats, ‘the. spots that stand 


“away from your head. “Keep at it until 
‘you cannot find a- spot on either band. 


that does not touch.: 
After this is done, you can adjust the 
pressure of the`phones against the ears 
to the point that seems most comfort- 
able. In general, it will be found that 
the best pressure is just sufficient so 
that the phones will not fall off when 
you lean your head forward or back- 
ward as in looking down at a piece of 
paper on the table, or up at someone 
who is standing. beside your chair.: 
Fit your headphones to your head 
properly—and:-be surprised at the in- 
creased pleasure and comfort yout get 
out of using them! 
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BEND THE BANDS TO THE SHAPE OF 
YOUR SKULL 


Ficure 3: It takes time to adjust the bands so 

that they touch all over your head evenly, but 

the increase in comfort is well worth the 
trouble. 


If, as the biologists tell us, sbicinisits sae the proto- 
` plasmic cells of ‘our bodies, it 1s possible, if not probable, 
that radio waves. influence them—and us. 
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DO BIRDS PERCEIVE RADIO WAVES THAT HUMAN BEINGS DO NOT? | Ds 
Many indications point to the possibility that birds and other animals sometimes ` : 
perceive vibrations that human senses are unable to detect at all. The great Japa- `. 
nese geologist, Omori, proved that pheasants can detect earthquake shocks so slight f 
‘that men and women do not feel them. : 


Do Radio Waves Affect 
Living Creatures? 7 


Scientists tell us that life is electrical.. The tiny protoplasmic cells which 

make up all living creatures—including the human body—are fed, operated e 

and regulated by electrical signals. In this article the author describes 

some of the remarkable recent experiments. on these subjects: and explains a 

` how the a waves used in radio may affect these inmost 
secrets of life l 


By E. E. FREE, Ph.D. 


- a a? sS 


F radio waves affect the human Dody 
at all it is improbable that’ their 
action is on the brain or the nerves. It 
is much more REE to be on the diges- 

tion. 
| I do not mean the preliminary kind of 


digestion that takes place in thé stomach 


and the ates so-called eene organs. 
This is`not really going on inside the: 
The digestive tract is really~ 


body at all. 
outside the body proper ; the lining of 
the stomach ïs a.variety of skin. °°: 
But.-there.-is a: much more intimate 
and internal kind of digestién——or rather 
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a kind of pinion that is going on all 
the time inside every tissue of the body. 
This is the absorption by the single liv- 
ing cells of the food materials that are 
carriéd to’ them by the blood. 


It is: upon ‘this less obvious but much. 
more fundamental Kind of digestiòn that: 


the ‘rddio“waves are most likely to have 
their biologic ‘effects. ` Seo eS 

That ‘the waves do have’ some’ ‘tind af. 
effect on: the ‘body: has: þèefi `a common 


idea “ ‘ever since. the “pheomena’ of radio” - 
ae even- ‘before: 


were: discovered. 
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to be intimately associated with -elec- 
tricity. Matter itself is electric; it is 
composed of positive nuclei and of nega- 
tive électrons. That is the conclusion 
from modern theories’ of atoms. 

< Living’ niatter shares this ‘essential elec- 
tric ‘nature with’ all other kinds of matter.’ 
Furthermore, most of the normal func’ 
‘tions’ of the body, if not all of: ‘them,’ 
‘are. controlled and modified by electric’ 
chariges:’ ‘Nerve action is electric; the’ 
-carriage -of oxygen. by | the blood’ is ‘an’ 
‘electrochemical process ; sight and -hear-: 
“ing involve, almost - cértainly, ` essential: 


physicians ` expressed ' fac ‘that: ‘thie iti: oo slemenits. of ‘electric ` charges: and” Oe. 


creasing ‘use of electricity i in modern: life: i 


might ` ‘incréasé~ nervous - ‘disordérs or 


rents.: s a ae a ; P f (E as 


A distinguished’ ‘Anierican surgeon, Dr, : 


might work: ‘some other unexpected dam-'* : George W. “Crile -of ‘Cleveland; ‘Ohio,’ 


age'on - “mankind? 
The fuidamental basis of life i is; E 


ee or . r eer 
. 


- reported" last yar- to“ the International: 
ee of eee i n - London“ his’ 


keii i iè pa net oy Se a nP 
> ta AY ae ` A 


“TESTING THE EFFECT OF ELECTRIC CURRENTS ON LIVING PLANTS 


The ireatment of growing plants with mild electric currents, either alternating or 
direct, may cause substantial increases in the rate of growth and in the yields of 
flowers, plant stems or seed, according to the Electroculture Commission of the 


_ British Government. 


The electricity: is supposed to operate by affecting the absorp- 


tion of food materials in the living cells in the plant roots or in other parts of the 
plant body. 
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conclusion that. all important functions 


of the body were really no more than. 
-Electricity controlled, | 
he said, the difference ` between health. 


electric changes. 


and disorder, between life and death. 
There is no dispute about this. 


_ complicated . electrical machine; a ma- 


chine far more sensitive than- ihe most . 


perfect radio receiver ever built. There 


would be no surprise, therefore, about 


a conclusion that the radio waves which 


now pulse sọ mightily and peryasively 


through the. ‘ether all. around us were 


modifying i in some fashion these mechan-. 


isms that we call men and women. 


The question for the scientist is, merely 
. Do the radio waves, in 
fact, have, any perceptible influence on. 


one of fact. - 


the human body ? 

The obvious and. struipiitorward’: way 
to answer this question would be by 
direct experiment. Let us try it, you 
say, and see just what the radio waves 
do do. 

ta tomanatals this is more easily sug- 
gested than accomplished. The human 
| body is not only a complicated machine ; 
it is to a considerable degree asdi 
regulating one. 


_or two with your head in a powerful 
radio-frequency field and suppose you 
acquired a fit of depression. That would 
not mean, necessarily, that the radio 
waves had depressed you. The trouble 
might have been some depressing 
thought that occurred to you, or .some 
wrong food that you had for lunch or 
even the mere mental effect of sitting 
still for the time needed for the experi- 
ment when you would rather have been 
off playing golf. 

When one sets out to experiment in 
any fashion whatsoever on the human 
body one undertakes a task of extraor- 
dinary difficulty. The thing you are ex- 
perimenting, with often takes a hand in 
the experiment. It is as though one of 
the condensers of your experimental 


The 
human body is really .a delicate and. 


It is subject to varia- - 
tions of its own causing. For example, 
suppose you sat some day for an hour 
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hook-up suddenly began to vary all -by 
itself because of some obscure intention 
of its own, 
Furthermore, it 
proper to experiment upon humanity, 


even upon yourself, in such fashion as — 


might conceivably prove dangerous to 
life or to reason. This precludes many 


. experiments that might be instructive if 


we could push them to the bitter end. 
And so, on this really very important 
question of whether the prevalence of 
tadio waves nowadays is disturbing the 
bodily. organization of men or is up- 


setting their. nervous. systems or their 


mentality,. we- are- reduced. to. making 
such inferences as_we can draw from 
the known nature of our bodies or from 
experiments on lower varieties of living 
creatures: 

The lower creatures that we can ex- 
periment with most easily are the vege- 
table ones, the growing plants. A num- 
ber of experiments have been made on 
plants with radio- -frequency waves and 
currents. Also some ingenious and in- 
structive experiments have been made 
on the fundamental chemistry and elec- 


| trochemistry of vegetable protoplasm, It 


is these fundamental experiments that 


lead me to the conclusion with which I 


began this article; the conclusion that if 
radio waves have any effect on the 
human. body it is much more likely to 
be an effect on the nutrition of the living 
cells than on any secondary thing like 
the action of the nerves or of the brain. 

All” living creatures, ourselves in- 
cluded, are built up out of little balls 
or droplets of the same material, the 
material that scientists call protoplasm. 
Each tiny droplet is called a living cell. 


Inside each cell is the slightly cloudy, 


whitish jelly that is the protoplasm it- 
self. Under the microscope it looks a 
good deal like uncooked white of egg. 
This remarkable material is the seat 
and substance of life. How it works 
we do not know;; the details of. its chem- 
ical and physical constitution we do not 
know. But we do know that—to us, at 


is considered im- - 


-æ a 
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least—it is the most important substance 


in the world. It is.the substance of our-. 


selves. a 
_ We know, too, that this protoplasm 
is essentidlly electric in its behavior. At 


the last meeting of the American Philo- 


sophical Society Dr. D. T. MacDougal, 
ofie of the most distinguished American 
‘biologists, described a long series of ex- 
periments with his “artificial plant cell.” 

What Dr. MacDougal has done con- 
stitutes, in my opinion, one of the most 
important steps ‘ever taken in the search 
for the great secret ‘of life. 

First, he studied real protoplasm very 
carefully. He examined its - chemical 


nature and its physical behavior under 
Then, he 


? 


a great number of conditions. 


THE TREMENDOUS COMPLEXITY OF A LIVING CELL 


This diagram (exhibited by Dr. D. T. MacDougal before the American Philosoph- 
ical Society) shows his conclusions concerning the different chemical substances 
the surface layer of a living cell plant. 
indicate fibers of the woody material called cellulose; the short slanting lines indi- 
cate glue-like materials called pectins (slanting downward to the right) and muci- 
The vertical lines indicate the meat-like substances 
called proteins. The round dots indicate fatiy materials. All these substances, with 
the possible exception of the cellulose, are affected by electric charges. 
the outer wall of the cell; still more complex materials exist inside the cell body. 


which make up 


lages (downward to the left). 
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set out to imitate it. He took non-liv- 
ing materials; the nature of which he 


_knew perfectly, and he put these ma- 


terials together in such a way, he 


thought, as might simulate more or less 
perfectly the nature of the real, living 
‘protoplasm of plant or animal bodies. 


He succeeded. He has built himself 


an artificial piece of apparatus which re- 


sembles very closely in its behavior the 
behavior of a real living cell, like, for 


example, the cells in the rootlets of a 


tiny, growing wheat plant. . 
Of course, he has not created life. - He 
was not trying to do that. The object 


was ‘merely to construct a known and 


understandable apparattis that would re- 


‘produce what the living cells of plant 


The long slanting . lines 


This ts only 
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CatpentetGoldiman Laboratories i 
THE SCIENTIST WHO DUPLICATES THE BEHAVIOR OF 
LIVING MATTER 


taken during Dr. MacDougal’s lectures at Columbia University last 
year, shows in the doctors hand the “artificial plant cell” with which his remarkable 


This picture, 


experiments were carried out. 


AFFECT LIVING CREATURES? 
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The form of the cell has been improved subsequently 


but it still resembles the one shown here. 


roots are known to do. This might en- 
able us, the doctor believed, to guess more 
accurately at what the real root cells ; are 
like and at how they sire a their 
jobs, aoe 

It did enable us to do this. And the 
answer, as before, comes back to “elec- 
tricity. 


The essential duty of a plant root is to 


take up the food materials of the plant 
from the soil. That is, it is an organ of 
absorption; it absorbs the food. Now 
these food materials of plants are mainly 
the atoms’ ‘of certain chemical elements; 
Sorgen for example, commonly known 

“potash.” ‘This potash is one of the 
things used in artificial ‘fértilizers: _ 


And so, one property of the proto- ` 


.plasm in plant roots that is a very im- 


portant -property for the plant is the 


ability to absorb potassium atoms out 


of the soil, while rejecting the atoms of 
other -elements, as, for example, the 


- atoms of sodium and calcium which are 
always. present at the same. time. 
protoplasm is. not only ` an absorber, it 


The 


is a selective absorber. 

At the door of the tiny living cell 
there stands some kind of a watchman. 
When an atom of potassium. comes — 
along the watchman lets this atom in. 
But, when ‘an. atom of. some other ele- 
ment that the plant does not need tries 


for admittance, .the watchman is ada- 


Ne = 
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mant. No useless atoms can come in. 

This ability to absorb what it needs 
and to reject what it does not need is 
so important to the whole world of liv- 
ing matter that this was one of the first 
things that Dr. MacDougal set out to 
study with his artificial plant cell. He 
found that the cell did duplicate to a 
considerable degree the behavior of the 
real root. This non-living device, with 
no real protoplasm about it at all, ab- 
sorbed the same things that protoplasm 
absorbed and rejected the things that 
protoplasm rejected. 

This disposed, of course, of any idea 
that the selective absorbing power of 
protoplasm was some mysterious “liv- 
ing” function. The secret was merely 
an electric action. In solution in water 
the atoms of potassium, as of most other 
substances, are electrically charged. 
These charges affect the absorption or 
non-absorption of the atoms. 

The details, of course, are quite com- 
plicated. Many of them have not yet 
been worked out to Dr. MacDougal’s 
satisfaction. But the main meaning of 
the investigation is already quite plain. 
It is, that electricity controls the ab- 
sorption of food atoms by the roots of 
plants. The watchman that stands at 
the door of each little living cell asks the 
approaching atoms only one question: 
“What kind of electricity have -you got 
and how much?” 

Now this work with plant roots and 
artificial cells is not so far away from 
the human body and from radio as you 
might imagine. The cells of our own 
body have to absorb things just as the 
plant cells do. Even the element potas- 
sium, the same one that the plants need, 
is a constituent of human blood and is 
passing back and forth all the time be- 
tween the blood fluid and the various 
living cells of our body. 

Consider, for example, a single, living 
cell in the muscle of your arm. This cell 
is a tiny elongated fiber. It has the 
power to contract. The contraction of 
all the millions of fibers in your arm 


muscles is what shortens the muscle and 
moves your arm, `- ` E 

And this tiny muscle fiber, like all 
other living cells, has to be fed. Like 


the living cell in the plant root it must * 


absorb the potassium atoms and what- 
ever other atoms it needs from the liquid 
that surrounds it. In our body this 
liquid is the blood. 

And so, there exists, you see, inside 
this body of ours exactly the same 
mechanism that is so important in plant 
roots and that has been duplicated, more 
or less perfectly, by Dr. MacDougal’s 
artificial cell. This is the mechanism of 
selective absorption: the ability of a cell 
to take up what it needs and to reject 
what it does not need. 

Nor can there be the slightest doubt 
that this mechanism in our body cells, 
just as in the plant cells and in Dr. Mac- 
Dougal’s artificial one, is an electric 
mechanism. Indeed, it is possible to 
attach a delicate galvanometer to a 
muscle and to show that when the muscle 
contracts a pulse of electricity is pro- 
duced. Conversely, a pulse of electricity 
of the right kind and amount will make 
the muscle contract. That is what hap- 
pens when you get an electric shock. 
Your muscles contract suddenly and you 
give an involuntary jerk. 

All living cells, then, including the 
cells of our muscles and blood and heart 
and brain, are controlled by electricity. 
The mechanism of this control is ex- 
tremely delicate. The tiny quantity of 
electricity that is carried by a single 
atom is sufficient to open or shut the 
door of the cell against that atom and 
its companions. 

It is not only probable but almost 
certain that Dr. Crile is right in ascrib- 
ing most of the disorders of health to 
some derangement of this electric mech- 
anism for cell control. The damage 
that can be worked by a bad battery in 
your radio receiver is as nothing com- 
pared with the damage that a small elec- 
tric derangement can cause in some 
organ of your body. 
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ONE KIND OF ETHER WAVES THAT PERCEPTIBLY AFFECT PLANTS 


Light consists of ether waves, like radio waves, but shorter, and light is the very 

life-blood of the plant kingdom. In the recent greenhouse experiments shown here 

the rate of growth of the plants was more than doubled by exposing them to elec- 
| tric light between 8 P.M. and 1 A.M. each night. 


Now radio waves are extremely good 
at causing electric changes: There is no 
need to prove this to a radio fan. And, 
if powerful radio waves are coursing 
through your body, it is quite probable 
that they will have some effect on this 
fundamental process of the absorption 
of food materials and of other things by 
the living cells of muscle, of blood, and 
of the various organs. 


The surprising thing, indeed, is that 
the waves do not produce more marked 
effects; effects which would have been 
unmistakable long ago. The reason is, 
probably, that the electric mechanism that 
regulates cell absorption possesses a 
good deal of automatic stability. There 
has been invented, you know, an auto- 
matic stabilizer for airplanes. A man 
can crawl out on the wing of the plane 


360 


clear to its tip and the ship will still 
keep an even keel. The stabilizer does it. 

And, what man.can do, Nature usu- 
ally can do still better. There is prob- 
ably something about that imaginary 
watchman who stands at the door of 
each tiny cell that prevents his being 
upset by radio waves that come along 
and change the electric conditions around 
him. 

But that these conditions are changed 
somewhat and that the watchman is 
affected, at least a little, is indicated by 
the experimental work on the effect of 


electric currents and waves in increasing 


the growth of plants. There exists in 
England an official governmental com- 
mittee on what is called electroculture, 
which is the possibility of using elec- 
tricity to increase the growth of crop 
plants much as we now use fertilizers. 

The work of this committee, directed 
mainly by the distinguished plant physi- 
ologist, Dr. V. H. Blackman, as well as 
much work that has been done elsewhere 
in the world on the same problem, indicates 
that there undoubtedly occurs under some 
conditions a noticeable increase in the 
growth of the electrified plants. As yet, 
this effect is erratic. We do not know 
enough about it to make it controllable 
or useful practically. 

But from our present viewpoint the 
important thing is this. Electric changes 
do affect plant protoplasm practically, 
just as the theory of the thing and the 
operation of Dr. MacDougal’s artificial 
cell agree in indicating what these 
changes ought to do. 

It is very probable that similar effects 
occur inside the body of man. High- 
frequency electricity has been employed 
by physicians to cure various bodily ills, 
especially hardening of the arteries and 
high blood pressure. The results do not 
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seem to be very conclusive. i 
difficult to secure conclusive results o 
a-machine so variable and complicated as 
we are. That will come in time. i 

What all this means seems to me to be 
this. It will be a mistake to seek a direct 
effect of radio waves on thought pro 
cesses or even on the action of the me 
Such effects may occur but they 
likely to be secondary. 

The primary effect, the first and mog 
important thing that electric changes o 
any kind—including radio waves—art 
likely to do to living matter, is to alter 
its nutrition or, as I said before, its 
“digestion.” . 
that the kind of digestion referred to is 
the absorption of food materials by each 
little living cell; not the grosser, ex- 
ternal kind*of digestion that occurs in 
the stomach and its accessory organs. 

If we want to investigate the effects 
of radio waves on living matter the best 
way to do so is with fundamental experi- 
ments on simple mechanisms like single, 
living cells or like the cells of plant roots; 
better still, probably, on devices like Dr. 
MacDougal’s artificial cell. 

And, if I were to look nowadays for 
effects of radio waves on the bodily 
aspects of humanity, I would not bother 
with any supposed nervousnesses or brain 
disorders or mental delusions. I would 
look instead for disturbances of the in- 
ternal bodily nutrition. I would scruti- 
nize such things as loss or gain of 
weight, as the amount and quality of the 
blood—evidenced, for example, in rosi- 
ness or paleness of cheeks—as improve- 
ment or decrease of muscular strength. 

If radio waves bother us (or improve 
us) at all they will do so, I believe, by 
altering the feeding habits of the little 
cells of which our bodies are composed ; 
not by upsetting our brains. 


Traffic Regulation by Radio 


THE enormous increase in vehicles in American cities during the past two or three 


years has presented a new problem to the city authorities. 


How radio may be 


used to solve it will be told in a coming issue of PoruLar RADIO. 


But it is - 


We remember, of course, 


whee Mite 


a 


From a photograph made for POPULAR RADIO 


HOW THE DETECTOR-AMPLIFIER IS HOOKED UP 
Dr. Bickethaupt has obtained excellent results with the single-layer coils on amateur 
and the shorter broadcasting wavelengths. Note how he connects the detector- 
amplifier with the multi-wave tuner which he eee in the September number of 


operating at audio frequencies. The 


HOW TO BUILD A 
DETECTOR- AMPLIFIER 


PART II 


Here is an exceptionally interesting piece iof radio apparatus. that 
is equally useful for regular reception and. for experimental. work 
on tuning- circuits. . It is easy to build and may be used with any 
of the ready-made tuning units on the ‘market or with the multi- 
wave tuner described in PopuLtar Rapio for September. 


By B. S. BICKELHAUPT, M.D. (2CBA) 
Cost or Parts: About $30.00 


HERE ARE THE ITEMS You WILL NEED— 


A—Pacent rheostat, 6 ohms; 

B and C—Pacent rheostats, 30 ohms; 

D, E and F—Na-ald standard vacuum-tube 
- sockets, No. 400; 

G and: H—Modern tanormers, 4 to 1 

ratio; 

I and J—Federal jacks, double-circuit ; 

K—Federal jack, single-circuit ; 

L—Dubilier mica fixed condenser, .00025 


mfd., with grid-leak clip; | 
M—Daven tubular grid-leak, 3 megohms ; 
N—brass right-angle brackets ; : 
O—composition panel, 7 by 15 inches; 
P—hardwood . baseboard, % by 7 by 14% 
inches; 
Q—standard 7 x 15 inch cabinet; 
10. Eby -binding posts, bus-wire, screws, etc. 


EGARDLESS of the type of tun- 
ing circuit the radio fan uses, his 
complete outfit almost invariably includes 
a detector'and some form of amplifier 


tendency of the amateur set builder these 


days ts to make the whole radio re- 
ceiver a complete unit in one cabinet, but 
there is much to recommend the practice — 


_of..arranging the detector and amplifier 
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THE ELECTRICAL WIRING DIAGRAM 


Ficure 1: This drawing shows the correct way to hook up the various instruments 

and parts in the circuit so that they will all function properly. Notice that the dia- 

gram is drawn from RIGHT to LEFT, so that the wiring ts shown exactly as it goes 
into the detector-amplifier. 


Circuits in a cabinet separate from the 
tuner. For the man who is doing any 
considerable amount of experimental 
work, this construction is particularly 
good because it permits all kinds of tests 
to be made on the tuning unit without 


disturbing the detector-tube wiring or 


the audio amplifier. | 
If the experimenter desires to try 


out some other form of tuning circuit, 
the instruments that comprise the circuit . 


to be tested need only be hooked up on 
a board,’ connections made: to the four 


binding posts of. the detector. and-*two- 


stage amplifier, and the test conducted 


with the assurance that there can be- 


nothing wrong with the part of -the re- 
ceiver that is in the cabinet. 

In this article will be described a 
three-tube cabinet unit’: with the first 
tube as a detector and the other two 
tubes giving two stages of transformer- 
coupled, audio-frequency amplification. 

The arrangement. of the binding posts 
is such that the multi-wave tuner de- 
scribed in last month’s article can be 
connected. to the detector and two-stage 
amplifier with short pieces of bus-wire 
between the posts that come opposite 
each other when the two cabinets are 
set side by side. 

The grid condenser and grid-leak are 
mounted with only a half-inch connect- 


helps in making a neat wiring 


tery within the set. 


ing lead to the grid terminal of the 
detector-tube socket and the grid-leak is 
of the tubular type, held by clips, so 
that other leaks of different values of 
resistance can be substituted. 

The transformers are mounted with 
the cores parallel to each other, as this 
job and 
there is little coupling between them, be- 
cause both are shielded. If some of the 
other. styles of. transformers are used, 
it would probably be desirable to set 
them with the cores at right angles. 

Note the provision for the “C” bat- 
This is a good idea, 
because it saves‘two binding posts and 
simplifies the wiring. 

The electrical wiring diagram is shown 
in Figure 1. 


The Parts Used in Building the Amplifier 


In all the diagrams in this article each part 
bears _a ‚designating letter. In this way the 
prospective builder of the amplifier may easily 
determine. how to mount the instruments in 
the cerrect places and connect them properly 
in: the electric circuit, The same designating 
letters are -used in the text and in the list of 
parts at the beginning of the article. 


The list of parts there given includes 
the exact instruments used in the set 
from which these specifications were 
made up; however, there are many 
other reliable makes of instruments 
which may be used in the set with equal. 
ly good results. 
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VIEW OF THE DETECTOR-AMPLIFIER FROM THE REAR 


Ficure 2: This illustration shows the arrangement of the instruments on the panel 
and the base. The exact locations of the instruments. are given in Figures. 3. and 6. 
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THE WORKING DRAWING FOR CONSTRUCTION 
Ficure 3: Here are shown the exact positions for the various-instruments. All 
the parts are designated by letters which reappear tn the text and in the list of parts. 


THE DETECTOR-AMPLIFIER, AS SEEN FROM THE LEFT 
Ficure 4: This illustration shows the detector-tube socket, the grid condenser on 
which are mounted clips for the grid-leak, and the binding posts to connect the. 

detector-amplifier to the tuning unit. 
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THE DETECTOR-AMPLIFIER, AS SEEN FROM THE RIGHT 


Ficure 5: Here is shown the “C” battery, the rheostat and the socket for the tube 

that gives the second stage of amplification. Note the flexible wires that connect 

the “C” battery. They make it easy to change the “C” voltage quickly and to replace 
the “C” battery without resoldering the wires. 


If instruments other than the ones listed are 
used, it will necessitate only the use of dif- 


ferent spacing of the holes drilled in the panel - 


for mounting them. 


How to Construct the Detector-amplifier 


After procuring all the instruments and 
materials for building the detector-amplifier 
unit, the amateur should set about preparing 
the panel (shown in Figures 2, 3, 4, 5 and 6). 

First of all, the panel should be cut to th 
correct size, 7 by-15 inches. .— - ; 

Then, the edges should -be -squared up 
smoothly with a file. The centers for boring 
the holes (which are necessary fór mounting 


the instruments) should: be: laid out on the: 


panel, as shown in Figure 6- - 
The holes outlined here. with-a double cir- 


cle should be countersunk, so that the flat- 


head machine screws used for fastening the 
instruments will be flush with the panel. All 


the rest of the holes in this panel are ‘straight’ 


drill holes. Sizes for the diameter of these 
holes have not been given, but the builder will 
readily decide what size hole is necessary by 
measuring the size of the screws and shafts 
of instruments that go through the holes. 
When the panel is drilled, it may be’ given 
a dull finish by rubbing lengthwise with 
smooth sandpaper until the surface is smooth, 


- at the left (as seen from the rear). 
“completes the work on the panel. Now screw 


then the same process should be repeated ex- 
cept that light machine oil should be applied 
during the rubbing. The panel should then be 
rubbed dry with a piece of cheese-cloth, and a 
dull permanent finish will be the result. Or 
the panel may be left with its original shiny- 
black finish, if care is exercised so that it is 
not scratched during drilling. i 

After the panel has been made ready, the 
baseboard should be cut to size and finished 


‘ with sandpaper to.remove the sharp edges. 


Now, mount the panel on the baseboard with 


‘the three screws at the bottom of the panel. 


_ Next, the three rheostats, A, B and C, 
should be fastened to the panel O, in their re- 
spective places with the 5-ohm rheostat at the 
right end (as seen from the rear). The bind- 
ing posts can now be screwed up tight and the 
three jacks, I, J and K, attached to the panel, 
taking care to. place the single-circuit a E 

is 


the sockets D, E and F, and the transformers 
G and H, to the baseboard, as shown in Fig- 
ure 3, being careful to place the transformers 
with the terminals marked “PRTI” to the right 
(as seen from the rear). The mechanical 
work is now: complete with the exception of 
fastening the brass right-angle brackets, which 
hold the “C” battery to the baseboard. 
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How to Wire the Detector-amplifier 


Wiring this set is easy, as there is plenty 
of room to work, but it is advisable to study 
the wiring diagram, Figure 1, with the set in 
front of you and plan out the simplest and 
shortest way to run each connection. It will 
be found best to wire up the filament-lighting 
circuit first. The longest connections should 
be made first in order to avoid having to bend 
a number of kinks in any wire except the short 
ones. Binding posts 10, 15 and 16, the cen- 
ter and left terminals (as seen from the rear) 
on the three rheostats and the terminals on the 
sockets nearest the panel constitute the fila- 
ment circuit. Now, connect up the grid cir- 
cuit which runs from binding post 9 to the 
grid condenser and from the other side of the 
grid condenser to the socket. This part of the 
wiring is particularly important and it is well 
to note how the connections should be made. 
as shown in Figure 4. Next, comes the plate 
circuit, consisting of binding posts 7 and 8, the 
plate terminal of socket D, jack I, the pri- 
mary terminals of transformer G and binding 
post 13. The wire running from the lower 
terminal of jack I to binding post 13 can be 
continued on and connected to binding post 12 
also. Now, connect the grid terminal of 
socket E to terminal marked “G” on trans- 
former G. The terminal on the secondary side 
of transformer G, which is nearest the panel, 
should be connected to the same terminal on 
transformer H and a piece of flexible wire 
soldered on to this wire which can be clipped 
on to the negative terminal of the “C” battery. 
Another piece of flexible wire from the fila- 
ment connection near binding post 16 and 
clipped on to the positive terminal of the “C” 
battery completes the secondary circuit of the 
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transformer G. Next, connect up the primary 
circuit of transformer H, consisting of the 
plate terminal of socket E, jack J and the 
primary terminals of the transformer. Bind- 
ing post 11 can now be connected to the bot- 
tom terminal of jacks J and K. This leaves 
two more wires—the one that connects the 
grid terminal of socket F to the grid terminal 
of transformer H and the wire that goes from 
the plate terminal of the same socket to the 
upper terminal of jack K. 


While this detector-amplifier can be 
used with any tuner, it is designed to 
match up with the multi-wave tuner 
described in last month’s article. The 
photograph on page 361 shows the way 
to connect up the two units. The an- 
tenna and ground wires are connected 
to the two binding posts at the left of 
the tuner (as seen in photograph on 
page 361), the two units are connected 
by straight pieces of bus-wire between 
the four terminals that come opposite 
each other, and the batteries are con- 
nected to the six terminals at the right 
of the detector-amplifier. (See the wir- 
ing diagram in Figure 1.) 

The detector amplifier will give best 
results with a UV-200 or C-300 in the 
detector socket and UV-201-a or C-301-a 
tubes in the other two sockets. 
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THE DRILLING PLAN FOR THE PANEL 
Ficure 6: This drawing shows where to drill the holes for mounting the instru- 


ments, 


The holes outlined with a double circle should be countersunk so that the 


heads of the screws will be flush with the surface of the panel. 
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Lil 
THREE-CIRCUIT TUNER FOR SHORT-WAVE RECEPTION 


Cost of parts: Not more than $27.00. Approximate range: 500 miles for telephony; 

Selectivity: Very good. miles for CW reception. 

Operation: Not very hard to tune when the Outstanding features: For work below 200 me- 
operator has worked with the set for a ters. For short-wave broadcast reception 
week or so. and amateur CW reception. 

Construction: Not difficult to make." 


*(See Popccar Rapnro. August, 1924, page 183, for constructional details.9 


100 BEST HOOK-UPS 


INSTALLMENT NO. 11 


Ta last installment of the series includes a number of receiving 
circuits that are particularly interesting both to the amateur who 
wants to do experimental work as well as to the radio fan who is looking 
for a circuit that will suit his own requirements. The range given in 
each case is only approximate. as no receiving set will give exactly 
the same results when used in two different locations. A relatively simple 
outfit in a good location may often receive at much longer ranges than 
the most sensitive set made if the latter is located where natural condi- 
tions are bad for the reception of radio waves. 
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NON-REGENERATIVE CIRCUIT FOR THE SODION TUBE 
Cost of parts: Not more than $26.00. Approximate range: 500 miles. - 
Selectivity: Good. Outstanding features: Cannot radiate. Maxi- 
Operation: Fairly simple. mum sensitivity without regeneration. 
Construction: Simple to make.* Good reproduction of voice and music. 
*(See Porurar Rano, June, 1924, page 607, for constructional details.) 
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7 SIMPLIFIED REFLEX WITH HONEYCOMB-COIL, 
RADIO-FREQUENCY COUPLING 
Cost of parts: Not more than $45.00. Approximate range: 1,000 miles. 
Selectivity: Fair. Outstanding features: Will operate a loud- 
Operation: Rather difficult. speaker on local stations. Incorporates 
Construction: Some experience in making sets one stage of radio-frequency amplification 


should be had before attempting construc- and one of audio with only one tube. 
tion.* | ; 


*(See Porutar Rapio, July, 4924, page 105, for constructional details.) 
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ONE STAGE OF TUNED-RADIO-FREQUENCY, VACUUM-TUBE DETECTOR, 
WITH SEPARATE HETERODYNE FOR CW RECEPTION 


Cost of parts: Not more than $50.00. ceiver.* 
Selectivity: Excellent. Approximate range: 1,500 to 2,000 miles for 
Operation: Difficult to tune. CW. 


Construction: Only the experienced radio ex- Outstanding feature: Excellent for reception 
perimenter should try to build this re- of continuous-wave telegraphy. 


*(Sec Popvcar Rapto, July, 1924, page 77, for constructional details.) 


THE TOBIAS CIRCUIT FOR RECEPTION WITH AN INDOOR ANTENNA 


Cost of parts: Not more than $55.00. types of regenerative circuits.* 
Selectivity: Excellent. if used on a short an- Approximate range: 1,200 miles. 
tenna. Outstanding feature: Operates on a short in- 
Operation: Not hard to tune, once the mode of door antenna with results about equal to 
adjustment has been thoroughly learned. the ordinary regenerative receiver used on 
Construction: No more complicated than other an outdoor one. 


*(See Porurar Ravro, June, 1924, page 567, for constructional details.) 
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ONE STAGE OF TUNED-RADIO-FREQUENCY AMPLIFICATION, VACUUM- 


TUBE DETECTOR AND TWO STAGES OF AUDIO-FREQUENCY AMPLIFICA- 
TION EMPLOYING HONEYCOMB COILS FOR TUNING 


Cost of parts: Not more than $46.00. Outstanding features: With few additions, this 
Selectivity: Good. set can be made from the standard triple- 
Operation: Fairly complicated. coil hook-up. It is good on distance re- 
Construction: Not easy to build.* ception. 


Approximate range: 2,400 miles. 


*(See Porpvurar Rapio, July, 1924, pages 78-9, for constructional details.) 
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REGENERATIVE RECEIVER WITH TWO STAGES OF AUDIO-FREQUENCY 
AMPLIFICATION, EQUIPPED WITH AUTOMATIC 
FILAMENT-LIGHTING JACKS 


Cost of parts: Not more than $45.00. used are automatically turned on and of. 

Selectivity: Excellent. Construction: Some care is necessary in lay- 

Operation: Simple. The primary and second- ing out the circuit and in wiring up the 
ary condensers control tuning, with the filament circuit.* 


variocoupler for coupling control and the Approximate range: 1,200 to 1,500 miles. 
plate variometer for effecting regenera- Outstanding features: Selectivity. Automatic 
tion. By merely inserting the telephone filament control. 

plug into the stage desired the filaments 


*(See Porurar Ranio, July, 1924, pages 80-1, for constructional details.) 
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THE FOUR-CIRCUIT TUNER WITH TWO STAGES OF STRAIGHT TRANS- 
FORMER-COUPLED AMPLIFICATION, AND ONE STAGE OF 
PUSH-PULL AMPLIFICATION 
Cost of parts: Not more than $90.00. the circuit is necessary.* 
Selectivity: Excellent. Approximate range: 3,400 miles. 
Operation: Simple to tune. Outstanding features: Selectivity. Ease of 
Construction: Some experience in wiring up tuning. Good reproduction. 
*(See Porpurar Rapio, January, 1924, page 23, for constructional details.) 
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A SUPER-HETERODYNE CIRCUIT FOR AIR-CORE INTERMEDIATE- 
WAVE TRANSFORMERS 

Cost of parts: Not more than $80.00. Approximate range: 3,400 miles. 
Selectivity: Very good. Outstanding features: Easier to tune than most 
Operation: Not difficult to tune, when the complicated circuits. Good distance and 

mode of operation is learned. selectivity. 


Construction: Rather complicated.* 


*(See Popucar Rapio, September, November and December, 1923, issues, for constructional details.) 


A POSSIBLE “BUSINESS CONFERENCE?” IN 1935 
Will radio vision give us this kind of a director’s meeting? 


The fourth of a series of articles that anticipate 
some of the startling effects that radio may have 
on our everyday life. 
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One man in the direc- 


tors room works the controls; the others attend the meeting from wherever they 
happen to be, appearing by way of the radio-vision screens and the loudspeaker. 


Will Radio Write Our Letters? 


A possible use of transmitting and receiving apparatus in the 
business offices of tomorrow 


By THOMAS ELWAY 


FTER all the multitude of changes 
that radio has. brought into the daily 

life of the country what changes will 
it bring in the future of the average 
business office? | | 
The real business of the world is done 
during working hours, 
portant activity of most of us is what 
we do in the offices or factories that 
we manage or where we are employed. 
Radio will not have found its total 
‘utility to mankind until it has been 


The most im-. 


fitted into its place in our work-a-day 
hours. 

The possible use that everyone thinks 
of first of all is the use of radio devices 
in the great business of correspondence. 

Although few business men realize it, 
the writing, reading, filing and handling 
of letters absorbs, so the experts esti- 
mate, more than sixty percent of the 
“overhead” commonly charged against 
business operations. . 

Nobody knows how many millions. of 
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letters are needed every day to do the 
business of these United States. The 
entire typewriter industry is founded on 
nothing else. The increasing employ- 
ment of women in business has no other 
cause than the fact that we need to 
write so many letters and that women 
do this, we find, both better and cheaper 
than men. 

If a detached philosopher off some- 
where on another star set himself the 
task of studying the development of that 
complicated merchandising activity that 
we call business, he would conclude, I 
think, that its growth since the very 
earliest of historic times included but 
two outstanding developments; financial 
credit and business correspondence. 

Business, as we know it, was invented 
by the ‘merchants of ancient Babylon; 
the first class of professional. traders in 
the world. These forgotten geniuses in- 
vented both of these chief attributes of 
business. They devised credit by the 
invention of mortgages on land and on 
stored goods—what we would call today 
“warehouse receipts.” Also they began 
business correspondence. 

But this Babylonian business, while 
it displayed all the essentials of modern 
business forms and customs—even the 
bank check and purchase on the install- 
ment plan are Babylonian devices—was 
subject to a tremendous frictional drag. 
It carried around a load of clay. 

The clay came on the letters. Indeed, 
the clay was the letters. The only kind 
of writing material that the Babylonians 
had was soft clay made into little flattish 
lumps or “bricks.” When a Babylonian 
merchant wanted to write down a con- 
tract or to send a letter he took a piece 
of clay, patted it flat with his hands and 
made some marks on it with a sharp, 
pointed bit of bone. That was the 
Babylonian writing; slow, laborious, ex- 
pensive, difficult to carry around and to 
store, but the best that the times had 
developed. 

Even with this handicap the Baby- 
lonian merchants became millionaires. It 


is interesting to speculate what they 
might have done for—and to—the world 
if someone among them had invented 
pens, paper and ink! 

After Babylon fell there was a long 
eclipse of what we call commerce. When 
it revived, in the hands of the great 
Italian merchants of the Middle Ages, 
it had pens and ink to work with. The 
increase of speed was remarkable—and 
speed in business is but another name 
for multiplication of capital and of the 
earning power of human time. 

In modern times we have seen the 
still greater speeding up that has resulted 
from the series of inventions headed 
by the typewriter, the railway mail serv- 
ice and the electric telegraph. One busi- 
ness mah today, assisted as he is by 
these scientific inventions, can accomplish 
hundreds of times as much work in a 
day as his Babylonian predecessor could 
get through in the same period, That 
is one reason why the worst paid serv- 
ant of modern business lives far better 


‘than even the king could live in Baby- 


lonia. 

But need we stop here? Is it not 
possible that the resources of modern 
science, properly applied, will enable us 
still further to decrease the work and 
shorten the time that business operations 
demand? The answer to both questions 
may be optimistic. 

Let us take, for example, the writing, 
sending, filing and answering of letters. 

To do this now requires, in general, 
three acts of translation. First, you dic- 
tate a letter to your stenographer; that 
is, she translates your speech into pot- 
hooks on her notebook. Second, she 
translates the pothooks, which she calls 
her notes, into written words on a sheet 
of paper; that is, into the “letter.” 
Finally, when this letter has been sent 
and received, after being handled by 
scores of people, the recipient translates 
it again; namely, from written words 
into ideas, or sometimes actually into 
speech. . 

This, when we come to think of it, 
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is really an unbelievably costly sequence 
The- message that we- 


of operations.: 
want to send begins as speech; it ends 
(or may end) as.speech. The inter- 
mediate translations into writing are 
necessary, at present, for two reasons: 
first in order to send it cheaply to a 
distance; second, in order to provide a 
record, 

Radio offers a good hope of making 
all these intermediate steps unnecessary. 


Morris Rosenfeld 


When directive radio beams have 
been perfected and when secret systems 
of multiple modulation similar -to the 
famous Hammond system have been 
fully applied (both of which develop- 
ments are clearly in sight to radio engi- 
neers) the cost of point-to-point speech 
communication will be a small fraction 
of the cost that is inevitable so long as 
the present expensive and troublesome 
equipment of- telephone wires is in use. 


WHERE RADIO HAS ALREADY ENTERED BUSINESS 


In the gathering and distribution of news, radio devices already permit the sending 
of hundreds of words by machines like these. 


WILL RADIO WRITE OUR LETTERS? 


Cauees of the Theatre Guild, N. Y. 
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WE WILL ACTUALLY ‘SEE THE PERSON AT THE 
OTHER END OF THE “WIRELESS” 
This phenomena, which science has now made a possibility, was anticipated by 
Bernard Shaw, the Irish dramatist, in his play “Back to Methuselah, ” from which 
: the above scene was taken. 


It will be cheap and easy, thén, to 
communicate your desires to a distant 
correspondent and to obtain his reply. 
Even at the present high cost of the 
service, business men are making more 


and more use of the long-distance tele-. 


phone in this way. Locally, inside a 
single city, the telephone has already 
superseded a large fraction of the cor- 


respondence that would have been neces- 
sary for modern business if we: did not 
have this electric marvel. 

There remains, however, the matter 
of a record. A telephone conversation 
is not recorded and this is considered, 
in many cases, a vital business defect. 
But here, too, radio has a solution to 
offer, 
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By virtue of well-known radio devices 
it is now possible to amplify speech to 
almost any extent. This means that an 
ordinary conversation carried on while 
you are seated comfortably at your desk 
may be amplified sufficiently to be re- 
corded on any one of several varieties of 
phonograph. For example, the method 
of recording speech on rolls of soft 
iron wire, invented years ago by the 
famous Danish engineer, Poulsen, has 
been made really practicable by the in- 
vention of audio-frequency amplifiers, 
both for recording the message on the 
wire and for getting it off again after- 
ward. 

There is now no reason, therefore, 
why you cannot conduct a conference 
by long-distance telephone with any num- 
ber of people and have a perfect record 
of this conversation, including both ends 
of it. All that is necessary is to install 
the proper amplifiers and recorders in 
connection with your telephone lines. 

The filing room of the future busi- 
ness office may hold, not tons of paper, 
but miles of fine iron wire. When you 
want a record you will not ask for a 
carbon. Instead you will say, “Miss 
Smith, get me the roll of that conversa- 
tion with London last Saturday.” 

This is no more improbable than it 
would have seemed to a Babylonian mer- 
chant if you had told him even about 
pens and paper, to say nothing of type- 
writers. 

And when radio vision is perfected— 
a matter which is likely to happen, the 
engineers agree, within a comparatively 
few years—we can add the visual im- 
pression to the aural one. The board 
of directors of a great corporation can 
meet about the directors table, see each 
others’ expressions, hear each other 
talk; although one of them is in Lon- 
don, one in China, one on vacation in 
the Canadian woods and the balance 
scattered in other cities throughout the 
world or on ships at sea. Indeed this 
is so sure a possibility that even litera- 
ture has discovered it. It forms the 
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turning point of one of the scenes of 
Shaw’s play “Back to Methuselah.” 
Such developments would eliminate 
altogether the need of written words in 
business correspondence. There would 
be no longer any need of translation 
into stenographic pothooks, then into 
typed letters and finally back into speech 
again. But if someone wished, for any 
reason, to put messages into writing it 


is probable that this, too, could be done. 


by electric devices. 

The scientists of the telephone in- 
dustry have succeeded already in an- 
alyzing the sounds of speech so that 
the individual letters are recognizable 
from their pictures on an oscillograph. 
It would be possible, I imagine to con- 
struct a radio-typewriter that would set 
down a letter “a” on paper whenever 
you spoke this vowel into the machine. 
To set down words would be, of course, 
more difficult but I feel sure that it is 
not beyond the ultimate resources of 
radio science to give us a machine into 
which you could talk a letter as you talk 
to your stenographer, the machine set- 
ting down this letter in written words. 

Twenty years from now, possibly 
even ten years from now, the executive 
office of a great corporation may look 
like the control room of a present-day 
power house. On the walls will be the 
screens for radio vision. An assortment 
of microphones will connect with the 
various circuits for distant communica- 
tion, for recording, for issuing instruc- 
tions to the few remaining employees. 
Buttons ‘or switches will operate the 
dozens of radio-controlled devices that 
bring desired rolls of iron wire from 
the files, that admit or exclude visitors, 
that acknowledge or refuse radio calls. 

At the center of it all sits a brain. 
The chief engineer of an ocean liner sits 
comfortably at a desk carrying a few 
valves and instruments and push but- 
tons. He controls engines that do more 
than a hundred thousand galley slaves, 

Why not run our business offices the 
same way? 


Kadel & Herbert 


CORRECT ADJUSTMENT IMPROVES. ANY RADIO RECEIVER 
Careful attention to small details in the construction and maintenance of his eight- 
tube super-heterodyne receiver enabled Frank P. Foley of New York City to tune in 

station 5SC, located in Glasgow, Scotland. 


Tips for the Broadcast Listener 


By Y. Z. MUTS 


How to Test Condensers: When the stator 
and rotor plates touch, a short circuit occurs. 
Few realize what a source of considerable an- 
noyance this is. The best way to determine 
whether the plates in a variable condenser 
touch each other is by connecting a battery 
and buzzer in series with the condenser. 
Should the buzzer operate while revolving -the 
rotary plates, the plates are touching; a spark 
will also be seen at such points and thus the 
trouble may be remedied. Another method to 
be used in locating the trouble is using a pair 
of phones and “B” battery connected with each 
other in the same manner as the. buzzer. 


Bad Business: When soldering connections 
on a receiving set, don’t allow the soldering 
flux to bubble and.drop from a joint onto the 
windings of tuning coils or inductances in the 
set. The flux will destroy the insulation be- 
tween the turns and this has often been the 
cause of the inefficient operation of an other- 
wise efficient receiver. 


When Speaker Howls: Should you be both- 
ered by a continual howl in the loudspeaker, 
you will find that the noise is generally 
caused because the loudspeaker is too close to 
the receiving set, or it is resting on the cabinet 
and the vibrations start the tubes “ringing.” 
To overcome the disturbance move the loud- 
speaker a foot or more away from the receiv- 
ing set. 


Ground Transformer Cores: It is a good 
thing to ground the iron cores of the audio- 
frequency transformers. But use of a ground 
separate from that which is used for the re- 
ceiver itself is advised. 


The Causes of “Short Circuits’: A wire 
running from one terminal of a battery to the 
other gives the current a path of low resist- 
ance and is what is called a “short circuit.” 


This is harmful to any battery, and if the wire 


is left on for more than a second it may ruin 
the battery. Such heavy current discharged 

from a storage battery may cause enough heat 
to warp the plates and that means the end of 
the battery. In taking dry cells home from 
the store be careful not to let any metal con- | 
nect the’ two terminals. If you are careless, 

you may think the store cheated you. 


The Cost of Sloppy Wiring: If you hope to 
get the best results from your set you will take 
as much pains in soldering and bending all the 
little wires as you did in mounting the various 
dials and knobs on the panel. You will be sur- 
prised to know what an important factor a- 
neatly wired receiver is, when you tire of it 
and wish to sell it. Under no conditions have 
the wires running this way and that, over and 
under in a crazy-pattern style. If you stop 
and consider all the trouble that this unneces- 
sary carelessness causes, you will avoid doing 
sloppy work. A regenerative type of receiver 
is greatly affected by criss-crossed wires. 
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HOW TO BUILD THE 


FOUR-CIRCUIT TUNER 


WITH A RESISTANCE-COUPLED AMPLIFIER 


In this latest development, on which the Laboratory has been working for 

the last eight months, is incorporated the best-known methods for obtain- 

ing perfect reproduction as well as some of the newest though little- 

known methods for reducing losses in the radio-frequency circuits: For 

enjoyable rendition, ease of tuning and selectivity, this improved set is 
unsurpassed as a broadcast receptor.— EDITOR 


By LAURENCE M. COCKADAY, R.E. 


Cost oF Parts 


Here ARE THE ITEMS You WILL NEED— 


A, B, C, D—Preciston Cockaday coil-set for L1, L2, L3, L4—Amperite No. 1-a, with 


4- circuit tuner ; 
E—Cardwell variable condenser, .0005 mfd., 
with Accuratune 
dial ; 
F—Cardwell variable condenser, .00035 mfd., 
with Accuratune 
dial; 
G—New York mica fixed condenser, 
mfd. ; 
H—Amplex grid-denser ; 
I—Bradleyleak ; 
ji, J2, J3, J4, JS—Benjamin “Cle-ra-tone” 
sockets for UV-201-a tubes; 
K—Amsco “Dubl-Wundr” combination po- 
tentiometer and rheostat; 


micrometer control 


micrometer control 


£00025 
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mountings ; 

M1, M2, M3—Improved jacks, 
cuit ; 

M4—Improved jack, single-circuit ; 

N—Precise  audio-frequency 
transformer, No. 285-A; 

O1, O02, O3—Bradleyohms, No. 25; 

P1, P2, P3—Electrad certified grid-leaks, % 
megohm and mountings; 

Q1, Q2, O3—New York mica fixed condens- 
ers, .005 mfd. 
Three of each used in parallel in each 
place, making Q1 = .015 mfd., Q2 = 
:015 mfd: and Q3 = .015 mfd.; 

R—Amsco switch lever: 


double-cir- 


amplifying 


s: About $55.00 | 
RECEIVING RANGE: Up to 3,500 miles 


FOUR-CIRCUIT WITH RESISTANCE-COUPLED AMPLIFIER 
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THE COMPLETE CIRCUIT DIAGRAM 


Ficure 1: This is the hook-up for the new receiver. 


It will be noticed that all the 


symbols for the instruments bear designating letters which reappear in the list of 


parts below, and throughout the text and the following illustrations. 


This elimi- 


nates the possibility of mistakes in construction and wiring up. 


S—switch points and stops; 
T—improved filament-battery switch; 
U—Composition panel 7 by 24 by 3/16 

inches ; , 
V—cabinet; 


HIS latest addition to the four- 
circuit line of receivers is the 


outcome of the last eight months of re- 


search work by the author in an attempt 
to design and build a receiver that will— 


produce loudspeaker signals from distant 
stations ; sF 

tune in distant stations through the local 
stations; 

contain not more than two tuning controls; 

produce all signals without distortion; 

cost not more than $55.00; 

not radiate under any conditions; 

be simple to construct; 

be simple to wire up; 

be simple to operate; 

be the best all-around set for broadcast re- 
ception. 


The tuning circuit itself is the fa- 
miliar tuner with two controls, the 
variable condenser in the stabilizer cir- 
cuit and the variable condenser in the 
secondary circuit. These two condensers 
are set to exactly the same settings when 
tuning in a station, and this arrangement 
places the regeneration control so that 
maximum regeneration is. obtained auto- 


W—sub-base ; 

X1, X2, X3—small panels (connection block 
= X1, antenna block = X2 and X3 is 
for mounting grid-leak) ; 

Y—small brass brackets. 


matically. The operator does not have to 
worry about the regeneration control; the 
set is automatic. 

The tuning circuits have been extreme- 
ly carefully laid out in this new set, 
with a view to cutting down losses to 
minimum values. For instance, the coil 
has been placed at a greater distance 
from the flat sections of the metal plates 
of the variable condensers. The grid 
condenser has been placed so that its 
plates are at right angles to the in- 
ductive field of the secondary winding. 
The antenna leads and connections have 
been further isolated from the other 
parts of the circuit, particularly the grid 
circuit. These and other important 
improvements have been made in the 
tuning circuit, which make it worth 
while for users of the old four-circuit 
tuner to build the new in order to get 
more distance, more quality on recep- 
tion, still more satisfaction, and withal, 
at a lower cost. 

The type of amplifier used is also a 
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THE WORKING PLAN FOR WIRING UP THE VARIOUS 


FicurE 2: This is the latest kind of wiring diagram. It is not only a picture-dia- 
gram, but it is also an actual layout of the instruments that are mounted on the 
panel and the baseboard. The upper rectangle represents the panel and the instru- 
ments are drawn to scale in their correct relative positions. The lower rectangle 
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. INSTRUMENTS THAT MAKE UP THE CIRCUIT 
represents the baseboard and the instruments shown there are also drawn to scale 


in their correct relative positions. The wires drawn in heavy black lines show you 
THE EXACT WAY TO RUN THE WIRES to connect up the instruments and parts after 


you have mounted them according to instructions. 
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great improvement. It-contains.one stage -- 
of transformer-coupled amplification with . 


a jack for headphone reception and three 
stages of resistance-coupled ` amplifica- 


tion of an improved type, with jacks. for 


each stage so that just the right volume 
may be obtained from amy station, be it 
far or near. | a Res : 


The quality of reproduction is of ex- 


traordinary excellence.. It brings the 
broadcasting studio right into your own 
home. ! 44 | 

During the summer months this new- 
est four-circuit receiver has been giving 
a consistent range of 1,500 miles, static 
permitting, and now, during September, 
it is bringing in the west-coast stations in 
New York City without effort. ; 

Can you at present get distant stations 
through the locals? 

Is your present set easy to tune? 

Do you get all signals clear, and do 
they sound natural? 

Are you troubled with body capacity? 


oaf ea 
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From a photograph made for POPULAR RADIO 


CALIBRATING THOUSANDS OF SETS AT THE SAME TIME 
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-Does -your present: set radiate and dis- 
turb your neighbors? | 

Does it really give you the results you 
want? A FOR tip = 

If your set does not answer these 
questions to’ your satisfaction, it is not 
exactly. what -you require, and you will 


find it worth while to study this article 


carefully and then. build the receiver as 
described. 

The theoretical wiring diagram for the 
new circuit is shown in Figure 1. This 
diagram, it will be noticed, is drawn in 
the old conventional way for the benefit 


of the regular amateur and experimenter, 
who has become familiar with the ac- 


cepted symbols for representing 
various instruments. 

The picture-diagram, which shows the 
instruments in their exact positions, and 
the exact way the wires should run, is 
drawn for the benefit of the fans who 
can better follow the wiring if it is given 
from left to right, as it goes into the set. 


the 
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When the author spent three hours in the laboratory in calibrating the- set from ` 


which the description in this article was made up, 


he. literally did the same work 


for thousands of sets that have as yet not been built. This is true because the tun- 
ing chart (see. Figure 12) of the four-circuit tuner remains the same. no matter 
what sized antenna is used with tt. 
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VIEW OF THE SET FROM THE REAR 


_Ficure 3: This picture shows the general arrangement of all the instruments fast- 
ened to the panel or base. The exact locations for the instruments are shown tn 
| Figures 2 and 5. 
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- THE PANEL VIEW OF THE RECEIVER 


‘Ficure 4: This gives an idea of how the set looks from the front and as the dials 
and knobs are marked with letters which correspond to the instruments to which 
they are attached, the prospective operator will have no trouble in locating the various 
tuning controls as they are explained in the instructions for tuning automatically. 
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THE WORKING DRAWING FOR CONSTRUCTION 
Ficure 5: Here are shown the correct positions for the instruments which are 
The positions are given, center to center, for all 
instruments, 


mounted on the baseboard. 


If you use this chart you cannot make a 
mistake in wiring. It is simple to follow. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective builder of the set may easily de- 
termine how to mount the instruments in the 
correct places and connect them properly in 
the electric circuit. The same designating let- 
ters are used in the text and in the list of 
parts at the beginning of the article. 


The list of parts there given includes the 
exact instruments used in the set from 
which these specifications were made up; 
but the experienced amateur will be able 
to pick out other reliable makes of in- 
struments which may be used in the set 
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with equally good results. For exact 
duplication of results, however, we 
recommend the parts specified to the 
novice. 


If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel for 
mounting them. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 
prepare the panel U. (Shown in Figures 2, 3, 
4,5, 6, 7 and 8.) 

First of all, cut the panel to the correct size, 
7 by 24 inches. 

Then square up the edges smoothly with a 
file. The centers for boring the holes (which 
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are necessary for mounting the instruments) 
should be laid out on the panel as shown in 
Figure 8. A convenient method of doing this 
is to lay out all center holes on a piece of 
paper the same size as the panel; then the piece 
of paper should be pasted on the panel and 
the centers marked directly on the panel by 
punching through the paper. 

If all the holes to be drilled are first started 
with a small drill, one-sixteenth inch in diam- 
eter or less, they will probably be more nearly 
centered. 

The holes outlined with a double circle 
should be countersunk, so that the flat-head 
machine screws used for fastening the instru- 
ments will be flush with the panel. All the rest 
of the holes in the panel are straight drill 
holes. Sizes for the diameter of these holes 
have not been given, but the builder will read- 
ily decide what size hole is necessary by meas- 
uring the size of the screws and shafts of in- 
struments that must go through the holes. 
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When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is smooth; then the 
same process should be repeated, except that 
light machine oil should be applied during the 
rubbing. The panel should then be rubbed dry 
with a piece of cheese-cloth; a dull permanent 


finish will be the result. Or, the panel may be 
left with its original shiny-black finish, if care 
is exercised, so that it is not scratched during 
the drilling. 

The sub-base W (see Figures 2, 3, 6 and 7) 
should be cut to size, 93% by 2234 inches. If a 
piece of %-inch hardwood, surfaced on both 
sides, can be obtained, the work of squaring 
up and finishing the edges will be a minimum. 

The base W is fastened to the panel U, with 
the panel in an upright position, by three 
screws, as shown in Figures 3, 6, 7 and 8. 

Next, mount the two variable condensers E 
and F on the main panel U, by means of three 
screws each and attach the micrometer dials. 


386 n POPULAR RADIO 


You will have to cut off a portion of the shafts 
of the condensers E and F in order to fit the 
dials, but this will be easy if you do it with a 
hacksaw and follow the directions as given in 
tae saaa pamphlet that comes packed with. the 

ials. 
shafts so that the plates are “all out” when 
the dial readings are at zero. This is impor- 


tant if the calibration curve given in. Figure 


12 is to be used. 

Next, mount the switch lever R, as RIERA 
in Figures 4 and 5. Then, place and tighten 
the seven switch points S and the two switch 
stops as shown in Figures 3, 4, 5 and 6. 

Next, fasten the filament-lighting switch T, 


on the panel, as shown in‘Figures 3 and 4.. 


Then, do likewise with the three double-circuit 


jacks M1, M2 and M3. Then, fasten on the © 


_single-circuit jack M4. These last five instru- 
ments should all be fastened to the panel in 
the same relative positions; that is, with the 
small round-head screw in the upper right- 
hand position, looking from the back of the 
panel. This screw is: indicated -by -a- small 


arrow in Figure 5, on jack M4, for illustration. 


If this is done the loudspeaker will have* the 


same polarity maintained, no matter which’ 


jack the plug is inserted in. 

Now, the potentiometer-rheostat K should be 
mounted on the panel. This is. fastened by two 
screws, as shown in Figures 3, 4 and 5 

_Then, mount the three variable resistors O1, 
O2 and O3, as shown in Figures 3, 4, 5 and 7. 


Be sure that you set the dials on the - 


These are fastened to the panel by removing 
the knob and screwing fast with two screws to 
each instrument. (If the new type of Brad- 
leyohms are used, the two screws will not be 


needed and-you- will only have to drill the cen- . 


ter hole. The new type instruments will be 
single-hole mounting, so be sure which type 
you have obtained. -The electrical characteris- 
tics of both types are exactly alike.) . 

This finishes the mounting work on the panel 
and now you can start mounting the. anstru- 
ments on the sub-base W. 

For the correct spacings on the various in- 
struments on the base, consult Figure 5, in 
which the centers for placing the various in- 
struments are given. It is particularly im- 
portant that the instruments be placed exactly 
in the positions outlined in-this working dia- 
gram if- you want to duplicate the resu ts as 
obtained in the model set. 

First, mount the coil-set B, C- and Ds as 
shown in Figures 3, 5 and 6. 
A is added when the wiring is. being done.) 

Then, mount the five cushioned sockets J1, 
J2, J3, J4 and J5 as shown in Figures 3, 5 


When this is done, mount the four amper- 
ites L1, L2, L3 and L4, as shown in Figures 
5 and 7, with two screws to each. | 

Next, mount the grid-leak I,- by means of 
the small composition panel X3, shown in Fig- 
ure 10. This panel is screwed first to the grid- 
leak, by taking out the two screws on the in- 
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VIEW OF THE SET, AS SEEN FROM THE LEFT 


Figure 6: This illustration shows the way to mount the condensers and the cod set, 
and specifically the manner of attaching the single turn of bus bar for the coil A. 


(N ote that Coil: 
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strument and” inserting them itouch the two 


center holes on the small panel: Then the in- 
strument and ‘the panel are screwed to the base 
W, by means of two more screws, as shown in 
Figures 3 and 5..-(If.the new type of Bradley- 


leak is used, the composition panel X3 will not : 


be needed and you will only have to insert two 
screws right through the two holes in the in- 
strument to mount it on the base W. The elec- 


trical characteristics of: both types are exactly 


alike.) 


Then, mount the grid-denser H, ‘on the base - 


with two screws, as.shown in Figures 3 and 5, 


and the transformer: N should. now be fastened : 


to the base as. shown in these same Figures. 
After finishing . this, fasten the three’ grid- 


leaks P1, -P2 and :P3, to the. base W, as shown | 


in Figures 3, 5. and 7. These are fastened’ with 
two screws.to each. instrument. 


Use brass screws of the right. length for all . 


the mounting work. In no case use iron 
screws. The three condenser banks of mica 
fixed condensers are left until the wiring 1s 
being done, as they are held in place by the 
wiring itself. 

The last construction job is to cut out and 
mount the two small connection blocks X1 and 
X2. These should be cut to size, as shown in 
Figure 10. Then the holes should be drilled 
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VIEW OF THE SET, AS SEEN. FROM THE RIGHT 


Ficure 7: This view gives a good idea of how to mount the automatic filament con- 
trols, the sockets, Ane. grid-leaks and the coupling ‘resistances and jacks. 


arid the: DER terminals numbering 1 to 8 should 
be fastened on. (These Rajah terminals serve 
instead of binding posts and are practical and 
better than binding posts, for they make a bet- 
ter. connection and are easy to snap on or off. 
With these the whole set can be connected or 
disconnected. in fifteen seconds.) Attach the 
small brass, mounting: brackets Y, detailed in 
Figure 10, to the connecting blocks and mount 
the blocks. in a proper places as shown in 
Figures 3, 5, 6 and 

This completes the construction and the wir- 
ing can be started. 


How to Wire the Set 


‘The design of this set is such that the grid- 
circuit wiring of each of the five tubes may 
be made extremely short and isolated from the 
other circuits. In fact, all the tuning circuits 
and leads are so arranged that short connec- 
tions may be used. As this is the case, the set 
may be wired with bus-bar with little loss in 
efficiency. 

A tinned-copper, round bus-wire is recom- 
mended. All connections should be first 
shaped so that they will fit and then soldered 
carefully in place. Refer to the wiring dia- 
gram in Figure 1 and more specifically to the 
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THE DRILLING PLAN FOR THE PANEL 


Ficure 8: This drawing shows where to drill the holes for mounting the instru- 
ments. The correct spacings are given for the holes. The holes outlined with a 
double circle should be countersunk. 


picture diagram in Figure 2, for the exact way 
to run the wires. 

Start by wiring up the condenser E to the 
coil C, heing sure that the rotor and stator 
connections go as shown in Figure 2. Then, 
wire up the switch points S to the taps on coil 
D. The coil A is made of bus-wire run from 
terminal No. 1, on connection block X2, and 
looped around coil C, as shown in Figure 2. 
The other end of the loop is bent and soldered 
to the top tap on coil D, as shown. 

Next, run a wire from the switch lever R 
over to one side of the four amperites L1, L2, 
L3 and L4, and to terminal No. 4 on the poten- 
tiometer-rheostat K, as shown in Figure 2. 
Run an extension of this wire to the negative 
terminal of the detector tube socket Jl, and 
over to one side of the grid-leak I, then to ter- 
minals No. 2 and No. 3, on the connection 
block X1, and thence on to the screw that holds 
the transformer N to the base, and then con- 
tinue it up to the second terminal of the trans- 
former N, counting from the direction of the 
panel U. A further extension of this wire 
should be made to the outside terminals of the 
three grid-leaks Pl, P2 and P3. Connect the 
remaining terminals of the four amperites Li, 
L2, L3 and L4 with the respective negative 
terminals of the sockets J2, J3, J4 and J5 as 
shown. This whole series of connections can 
be clearly followed by referring to Figure 2. 

Then, connect the stator plates of the con- 
denser F by a wire running to the upper ter- 
minal of the coil B, and solder in the condenser 
G between this latter point and the grid ter- 
minal of the socket Jl and run an extension 


from here to the remaining terminal of the 
grid-leak I. Be sure that this condenser G is 
hung suspended by the wiring in the proper po- 
sition, as shown in Figures 2, 3 and 5. Then, 
connect the rotor plates of the condenser F with 
a wire running to the lower terminal of the coil 
B and make an extension of this connection to 
include the plate terminal of the socket Jl, the 
adjacent terminal of the grid-denser H, and 
the third terminal of the transformer N, count- 
ing from the direction of the main panel U. 

Next, run a wire from the remaining termi- 
nal of the grid-denser H to the fourth terminal 
of the transformer N, and run an extension of 
this wire to the terminal No. 6, on the connec- 
tion block X1. 

When this has been finished, bridge terminals 
No. 4 and No. 7, on the connecting block X1 
with a wire, and run an extension, in between 
tube sockets Jl and J2, over the lower termi- 
nal of the filament-lighting switch T, as shown 
in Figure 2. The upper terminal of this switch 
should be connected by a wire to the terminal 
No. 1 on the potentiometer-rheostat K and an 
extension should be run from here over to the 
four positive filament connections of the four 
tube sockets J2, J3, J4 and JS. 

Now, connect the four adjacent terminals of 
the amperites to the four respective negative- 
filament connections of the above-mentioned 
tube sockets. (See Figure 2.) 

Then run a wire from terminal plug No. 8 
on the connection block X1, around the outside 
edge of the set and over to the lower terminals 
of each of the jacks M1, M2, M3 and M4. 
This wire can be threaded right through the 
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holes in the jack binding posts and the small 
screws tightened up to make a stout connec- 
tion. 

Now, connect up the two terminals of the 
Bradleyohm O1 with the two horizontal termi- 
nals of the jack Ml. Do likewise with the 
terminals of the Bradleyohm O2 and the two 
horizontal terminals of jack M2. Do likewise 
with the Bradleyohm 03 and the jack M3. 

Next, take three of the .005 mfd. condensers 
that make up the grid condenser Q1 and insert 
a brass screw through each of the two larger 
holes so that the three condensers will be con- 
nected in parallel. Tighten up with two nuts, 
screwed down tight, so that there will be a 
good connection. See Figures 3 and 5 for the 
correct way to fasten these condensers to- 
gether, and where to place them. Then do the 
same for condenser bank Q2 and Q3. 

Now, run a wire from the right-hand screw 
of condenser bank Q1, looking from the rear 
of the set as shown in Figure 2, over to the 
plate terminal of the socket J2 and run an ex- 
tension of this wire over to the top terminal 
binding post of the jack M1. Do likewise 
with the right-hand screw of condenser bank 
Q2, the plate terminal of socket J3 and the top 
terminal binding post of the jack M2. Then 
do likewise with condenser bank Q3, socket J4 
and jack M3. 

Next, connect the plate terminal of socket 
J5 with the top terminal binding post of jack 
M4. Be sure to follow the diagram in Figure 
2 for the proper way to run these wires. 

Now, connect the remaining screw on con- 
denser bank Q1 with the grid terminal of 
socket J3 and run an extension over to the ad- 
jacent terminal of the grid-leak P1. Do like- 
wise with the remaining screw of condenser 
bank Q2, the grid terminal of socket J4, and 
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the adjacent terminal of the grid-leak P2. Do 
likewise with Q3, socket J5 and grid-leak P3. 
(See Figure 2.) 
hen, run a wire from terminal plug No. 5 
on the connecting block X1, over to the ter- 
minal No. 3 on the potentiometer-rheostat K. 
Run another wire from the terminal No. 2 on 
the potentiometer-rheostat K over to the re- 
maining terminal on socket J1, the positive fila- 
ment terminal. 
The last connection to make is the wire run- 


. ning from the grid terminal of socket J2 over 


to the first terminal of the transformer N 
counting from the direction of the main 
panel U. 

This completes the wiring of the receiver. 


How to Install the Set 


After the set has been completely wired, the 
cabinet may be attached by means of wood 
screws (nickel plated) inserted through the 
panel into the edges of the cabinet. 

The terminal plugs Nos. 1 to 8 on the con- 
nection blocks X1 and X2 will now protrude 
through the slot cut for them in the back of 
the cabinet. 

To connect the set, do the following: 

Attach the antenna lead-in wire to the ter- 
minal plug No. 1 

Attach the ground lead wire to the terminal 
plug No. 2. 

Attach the “A” battery and the “B” bat- 
teries according to the diagram of connections 
given in Figure 11 

For the detector, insert one UV-200 or one 
C-300 vacuum tube in the first socket, Jl. | 

Insert one UV-201-a or one C-301-a tube in 
each of the remaining sockets, J2, J3, J4 and J5. 

The set is now ready for use. 
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Operating Data 


To place’ the set into operation, pull out the 
red plug on the switch T, and adjust the 
smaller knob on the potentiometer-rheostat K 
for the proper filament brilliancy of the detec- 
tor tube. This is usually about three-quarters 
of the way on. Turn in a clockwise direction 
to increase the brilliancy. The larger knob on 
the potentiometer-rheostat K controls the plate 
potential applied to the plate circuit of the de- 
tector tube. Turn in a clockwise direction to 
increase regeneration and to get louder signals. 
(Turning in the opposite direction decreases 
signal strength, but sometimes helps in get- 
ting better reproduction. ) 

The filaments of the other four tubes need 
no adjustment, as this is taken care of, auto- 
matically, by the amperites L1, L2, L3 and L4. 

Turn the three Bradleyohms O1, O2 and O3 
all the way as far as they go in a clockwise 
direction. 

Next, insert the loudspeaker plug into the 
jack M3, and look at the broadcasting program 
in the newspaper for a local station that is 
broadcasting at the time. Find out the wave- 
length of this station and consult the chart in 
Figure 12. This chart will tell you how to set 
the two dials. Both dials should be set to the 
same figure. 

Suppose the station you pick out is on 360 
meters. Pick out the perpendicular line on the 
chart that runs through 360 meters on the bot- 
tom scale. Follow this line up until it hits the 
curved line. Then follow the horizontal line, 
which crosses the curved line at the same 
point, until it ends up on the scale at the left. 


This will be in this instance 27.5. 

This is the dial setting for 360 meters, and 
when you set both dials to 27.5 you will hear 
the station you are trying for, provided you 
have made no mistakes in connections and that 
you have used the instruments called for in this 
description and instruments of the correct size. 

Then, turn the three Bradleyohms O1, O2 
and O3 one at a time in a counter-clockwise 
position until you get the loudest signals. If 
you turn too far, the signals will die out. 

Jack M1 is for the headphones, jacks M2 
and M3 are for the loudspeaker for local re- 
ception, and jack M4 is for distance reception 
on the loudspeaker. 

All you have to know is the wavelength of 
the station you want to receive and the chart 
will tell you how to set the dials. The switch 
lever R should be set for the maximum signal 
strength after the two dials E and F have been 
set. 
The only further adjustment necessary is 
the two knobs on the potentiometer-rheostat 
K. These will enable final adjustment to be 
made for clarity and proper signal strength. 


With any kind of antenna 100 feet 
long, of one or two wires (preferably 
two) the operator, when he has thor- 
oughly mastered tuning and can remem- 
ber the dial settings, ought to be able to 
tune in any station in the country and 
many outside of its boundaries. 

No interference should be experi- 


THE DIMENSIONS FOR THE CABINET 
Figure 9: This diagram (which contains the top, front, and side measurements 
for the walnut cabinet) may be turned over for construction to a competent cabinet 
maker who can build it from these directions exactly the right sise for the panel. 
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Ficure 10: This drawing gives the necessary data for making the two small panels 

for the connection blocks, and the small panel for mounting the grid-leak. It also 

gives the dimensions for the small brass brackets that are used for mounting the 
connection blocks. 


enced even up to distances as close as 
one-quarter of a mile of the powerful 
broadcasting stations. The set should 
give a quality of reproduction unsur- 
passed by any other type of receiver. 

There is no quality, perhaps, outside of 
Selectivity, that a receiver should have 
that is more important than the quality 
of truthfulness of reproducion. This 
is the main consideration that has been 
kept foremost in the work that has pro- 
duced this newer receiver that embodies 
the four-circuit principle. To have a 
received program sound natural and 
without extraneous noises, without dis- 


tortion, without interference from other — 


8 7 


stations, this is the goal that has been 
aimed at and really accomplished. 

Anyone can duplicate the results that 
nave been accomplished in the laboratory 
set, from which the preceding instruc- 
tions have been made up, if he will fol- 
low the instructions as given, exactly. 
Use the instruments called for. Use 
them in the positions called for in the 
diagrams and last but not least, wire 
them up as called for in the diagrams. 
Then the set will give you the proper 
results, if the experimenter uses good 
tubes and a good antenna, and follows 
the tuning chart which is shown in 
Figure 12. 


HOW TO HOOK UP THE BATTERIES 
Ficure 11: This drawing prevents you from making mistakes in connecting the bat- 


teries to the terminals. 


If you follow these instructions the set will be hooked up 


correctly because the terminals shown in the wiring diagrams are marked with num- 

bers that correspond with the numbers given here. If the operator wishes, he may 

use only two 45-volt sections of “B” battery connected between terminals 7 and 8 
instead of the three shown. This will reduce signal strength only slightly. 
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THIS TUNING CHART TELLS YOU HOW TO SET THE DIALS 


RE 


until you end 


2 


for both dials 


fore, any station of which you know the wave- 
This is all you need to do to tune the new set. 


k out the perpendicular line that cuts through the 
line up to the curved line and then follow the hori- 


gh the same spot on the curved line 


-hand scale setting which gives the proper. settings 


and F. 


and there 


Cut out this diagram and paste it securely in the lid of the cabinet. 
d do is to pic 
; follow the 


To find any wavelength, 
wavelength you want 

which also runs throu 
up at the left 


length, all you nee 
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With. only a short antenna strung about the hotel room, the author is able to bring | 


in ne broadcasting trom distant stations: 


To keep the weight as low as possible, 


flashlight batteries are used. The tuning is simple. 


A Radio Set to Pack in Your Suitcase 
By D. E. McLEOD 


AVE you ever stopped overnight 

in a strange town and been forced 
by circumstances either to loaf about 
the lobby or to seek the seclusion of 
your room? 

And have you: been in dhe eee 
neither for: sleep nor for. reading—and 
wondered when someone would devise a 
miniature radio receiver that would make 
it possible for such travelers as yourself 
to carry their sets about with them and 
to listen in on the world? 

As I am a radio fan during my time 
at home, and a traveling man by trade, 
I decided to build a radio receiver that 
would be small enough to be easily car- 
ried along, and at: the same time sen- 


sitive and ‘selective enough to warrant: 


the trouble. of carting it around with 
me while covering my territory. 

Passing in review the usual home-built 
receiving sets with ‘the thought. of com- 
pactness and weight in the back of my 
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' bulky. 


mind, the first obstacle met with was the 
heavy, space filling, variable condenser. 

I thought of using two variometers, 
but finally turned them down as too 
At last I came to ‘the conclusion 
that the entire tuning device must be in 
one compact, light unit. After much 
pondering and investigating, a decision 
was made in favor of a double-rotor 
tuner to weigh’ about ten ounces. By 
using the first rotor for the antenna 
tuning, a small fixed condenser in the 
anténna-. circuit would serve in place of 
the heavy variable condenser and the 
second rotor would serve to tune the 
plate circuit. The tube and socket pre- 
sented no problem as to weight, and by 
selecting the UV ‘199 or the C 299 tube, 
the second -big obstacle—battery weight 
—was minimized. 

In Poputar RApio* appeared an ar- 
ticle by Spencer Boyd that gave direc- 
* For July, 1923, page 49. 


=- ah hia nanos + 


394 


tions and wiring diagrams for a receiv- 
ing set that seemed to me to present pos- 
sibilities for extreme compactness and 
light weight. | 

Traveling salesmen have not much 
time for home construction work, so I 
bought all the parts ready-made and the 
total cost ran to about twenty-five dollars. 
Here is a list of the items: 


vacuum tube, type UV 199 or C 299; 
rheostat, 30 ohms resistance; 

“A” battery of 3 flashlight cells; 
“B” battery, small size; 

dials not over 3 inches in diameter; 
fixed condenser, .002 mfd. ; 

fixed condenser, .00025 mfd.; 

1 grid-leak, 3 megohm resistance; 

1 socket ; 

1 double-rotor tuning unit; 
_1 panel, 4 inches by 12 inches; 

1 special cabinet; 

bus-wire, screws, etc. 
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Figure 1 shows the wiring diagram. 
My panel measures 4 by 12 inches and 
the cabinet is 4% inches deep. This size 
is right if you want to include the “A” 
and “B” batteries inside the cabinet. 
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The ground wire is ten feet long and 
is kept wound around the outside of the 
cabinet. The antenna consists of fifty 
feet of wire packed in a separate card- 
board box. Any light, flexible, covered 
wire will do. 

In modern, steel-framed hotels, where 
metal lath is used in the walls, it is best 
to hang the antenna outside the window, 
preferably after dark, so that some 
curious guest on a lower floor will not 
give it a yank just to see what will 
happen. In the older wooden hotels the 


antenna can be strung over the transom. 


and down the hall or simply draped 
around inside the room. 

Now for a report of actual results. 

The first time I tested the set was 
in a corner hotel room in the White 
Mountains. After I had strung the 
antenna down the hall and made the 
ground connection fast to the water 
pipe in the bathroom, I turned on the 
tube and rather skeptically rotated the 
dials. Suddenly a clear, strong voice 


PLATE 
VARIOMETER 
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HOW THE SET SHOULD BE WIRED UP 


Figure 1: The instruments are here shown 
The wires connecting them to 
to the other in the shortest path wi 


the circuit. 


diagrammatically in their proper places in 
gether should be run from one instrument 
thout touching any other instrument. 


A RADIO SET TO PACK IN YOUR SUITCASE 


. 


announced, “this is KDKA at East 
Pittsburg, Pennsylvania.” 

The following night at Berlin, N. H., 
in a valley behind the whole range of 
the White Mountains, flanked by pulp- 
mill dynamos and high-strung. power 
lines, WGY, Schenectady, came in 
strong enough to permit five persons to 
listen to a concert while the phones 
rested on the table. Later, WDAP, 
Chicago, came in fairly well. In New 
Haven, Conn., with the antenna wire 
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thrown out of the window and hanging 
close to the wall, I received PWX, 
Havana, with reasonable strength. In 


-a hotel in Vermont, several stations be- 


tween Chicago and that point could be 
brought in satisfactorily. Only - one 


hotel out ‘of a dozen tested, offered seri- 
ous trouble and that was’ probably due 
to its electric elevators. 

If you are a radio fan and a traveler, 
the little set will prove well worth 
building. 


{he Radio-Grouch 


THOSE awful noises we heard in June were not static but the 


collapse of political booms. 
* 


* 


Even the radio has failed to make bedtime popular with the 


juvenile masses. 
* 


* 


Now we know how a candidate looks in the news reels and 


how he sounds in the radio. 


put anything over on us. 
x% 


It’s getting harder and harder to 


E 


HEREAFTER the wise statesman will remember that he is also 


in the public ear. 


fidential “damn” 
* 


Chairman Mondell at Cleveland uttered a con- 
and all America snickered. 


` Ir they’d charge candidates ten dollars a minute for broad- 
casting, maybe it won’t take some, of the candidates quite so long 


to pass a given point. 


x 


An Iowa robin’s song was heard during the broadcasting of 
a sermon and now divine services have a lot of brand new 


friends. 
x 


* 


It’s time the farmers stopped complaining. Seventy-five sta- 
tions now tell them how high agricultural prices are. 


—Howarp BRUBAKER 
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THE “RADIO LECTURE” ROOM OF TOMORROW 


The lecturer need know nothing of his subject and it is not necessary for him to 
glance at the picture while it is being projected. He simply reads the single illumi- 
nated line of the lecture which appears in the top of the desk. As the projection of 
the picture proceeds, the visible line of the lecture changes in perfect synchronism. 


HARNESSING THE 


Radio and the “Movie” 


The amazing new “movie-desk” that enables a 

lecturer both to. make his talk and to give a 

perfectly synchronized demonstration before 
© añ unlimited audience 


By FREDERIC M. DELANO 


-~ 


F an eminent professor of biology 


were . asked today to demonstrate 
before 100,000 people at the same time. 


the interesting discoveries that he had 
‘made in the digestive system of the tad- 
pole, he would imagine, ‘doubtless, that 
he had been accosted by a lunatic. ~ 


. be ena wih one of the latest radio 


developments in France, he would be. 


"justified . in considering. such an idea a 
symptom. of lunacy. To dissect a tadpole 


before a class of even- fifty students so 
that all of them can see it and can hear 
what. you say, is almost an ‘impossibility. 


and, if our professor happened not to. zeven - with .every .. possible- help from 
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HARNESSING THE RADIO AND THE “MOVIE” 


modern projection lanterns and similar 
devices. 

An illustrated lecture with motion pic- 
tures or lantern slides cannot reach more 
than a few hundred people at a time. 
To talk before a microphone and have 
your words go out to 100,000 people or 
to 1,000,000 people is simple enough, 
but your hearers are technically blind. 
They can hear you but they cannot see 
what you do. An essential element of 
the demonstration, the visual element, is 
lacking. 

This constitutes an extreme ditheulty 
in the wide and rapid diffusion of knowl- 
edge. It is why our colleges are so over- 
crowded. Certain courses are almost 
impossible to get into. Popular pro- 
fessors are so rushed with the press of 
students that they are worn out, unfitted 
for their work and especially for the 
making of new advances in the special 
branches of science in which their inter- 
ests lie. 

And at the same time millions of young 
inen all over the world are longing for 
a college training which they cannot 
obtain at all because they lack the means 
to drop their occupations, travel to a 
college town and spend four years or 
more apart from their real business of 
earning a living. 

This situation has been the opportunity 
of that excellent American invention, the 
correspondence course. But cannot we 
do better? Is there not some way in 
which the advantages of the university 
can be carried both to the eyes and to 
the ears of the millions who long for 
education but cannot afford it on its 
present basis? 

A device recently developed in Paris 
promises to answer this question in the 
affirmative. A Parisian company is actu- 
ally beginning the commercialization of 
this device; a new method of linking a 
radio lecture to a motion picture. It 
suggests what we might call the “Radio- 
movie University” for everybody. 

This new device was invented by a 
young French engineer, Monsieur Charles 
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Delacommune. He calls his invention 
the Ciné-pupitre, which means, literally, 
the “movie-desk.”’ 

When M. Delacommune oe work- 
ing on this invention he had little idea of 
its application to radio. His whole 
thought was that great lecturers, scien- 
tists or orchestra leaders have not the 
time to go out into the provinces, giving 
the citizens of the smaller towns the 
benefit of their knowledge and skill of 
their own subjects. Yet there are such 
great possibilities of error in illustrated 
explanations that another man trying to 
read a lecture, prepared by a great scien- 
tist, to accompany. for example, a mo- 
tion picture, would be apt to get off the 
track and destroy the unity of the lec- 
ture and the film. A projection machine 
cannot stop and turn back for phrases 
that have been missed. 

So this young Frenchman developed 
a little desk, somewhat suggestive of a 
school desk, except that slightly above 
its center there is an oval aperture into 
which is fitted a piece of plain window 
glass. Under this glass there is a roll of 
paper moving upward in much the same 
way that a pianola roll moves down. 
Below the roll of paper is another 
wooden board with a slot in it. Through 
this slot passes the beam of light from 
a small electric light so that the beam 
shines on the under side of the paper. 

This beam of light is the width of one 
typewritten line of the lecture that is 
written on the roll of paper. This roll 
moves upward one line at a time over 
the beam of light. One line of the lec- 
ture to be delivered is visible at a time, 
and this lecture corresponds to the mo- 
tion-picture subject that is being thrown 
on the screen. The movement of the 
paper roll is controlled from the motion- 
picture projector, not from the desk. 

Beside the projection apparatus M. 
Delacommune has placed what he called 
a “distributor,” to control the movement 
of the paper roll in the movie-desk, the 
roll that carries the lecture. The dis- 
tributor is actually a little box contain- 
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ing a set of levers pressed upward by 
springs against a paper band. This 
band moves across the front of the dis- 


tributor in time with the film going’ 


through the projector. 

This band is perforated to represent 
either certain scenes in the film or so 
many feet of it. Each time that a 
perforation passes over one of the levers 
the latter jumps up, forming an electric 
contact which passes to an electromagnet 
beside the upper or receiving reel of the 
speech-roll in the movie-desk. This 
electromagnet moves a ratchet system 
on the roll, pulling the paper up one 
notch farther for each contact estab- 
lished. 

This produces, automatically, a perfect 
synchronization of the motion picture 
and the paper roll. A layman, knowing 
nothing of his subject, can sit down 
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PERFORATING THE FILM IN TIME WITH THE LECTURE 


~ Each time a perforation in the film passes over a lever tn the projection machine, 
an electric contact is made that operates an electric. feeding mechanism for the paper 
E roll on which the lecture is printed. 
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before the movie-desk and read in per- 
fect time to the film unwinding before 
his eyes a complete lecture on the most 
abstruse matters. i 

Not only that, but as he mentions 
various parts, for instance, of a dyn 
a hand or pointer on the film will come 
into the picture, indicating the object re- 
ferred to in the lecture. Only a blind 
man or a deaf one could miss the. mean- 
ing of both lecture and film. 

The “movie-desk” originally was de- 
veloped with the idea of using it in 


panying a motion picture is in progress. 
` Or a full operatic ballet dances before 
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CHECKING THE LECTURE ON THE PRINTED PAPER ROLL 

The latest development of the ciné-pupitre permits a lecture to be received at a 
| distant hall by radio and the lecture delivered by a loudspeaker is perfectly synchro- 
nized with the projection of the movie film which illustrates tt. 


` the delighted. eyes of the audience in of the attacker, the calm voice of the 


perfect time with the orchestra in the 
theater; or, to speak more exactly, with 
the theater orchestra in perfect time 
with the ballet. 

Perhaps one of the most impressive 
demonstrations of the revolutionary pos- 
sibilities of this apparatus is the motion 
picture film which M. Delacommune is 
using now as an example of what can 
be done with scientific lectures. 

This film portrays a kind of voracious 
and ill-mannered water insect catching 
and devouring a tadpole. With the tad- 
pole appearing (on the film) to be almost 
twice the size of a man’s head and the 
insect appearing equally large, there is 
little of the battle that one misses. First 
a black beetle and a tadpole are seem 
swimming about in a tank together. 
Suddenly the beetle seizes the poor ” polly- 
wog by the tail. The doomed tadpole 
puts up a mighty struggle for his life. 
In vain. Gradually it is sucked out of 
him by the relentless hunter. 

At each sharp twist of victim or as- 
sailant, each change in the strangle hold 


lecturer or the loudspeaker calls attention 
to the different means of defense at- 
tempted by the tadpole or to the maneu- 
vers of the beetle. 

When the final death scene is fintshed, 
the loudspeaker invites you to inspect the 


vitals of this cruel and powerful beetle. 


Whereupon the motion picture treats 
you to an underneath view of the beast, 
out of his tank, quite dead and enlarged 
to the full size of the screen. 

“You will note,” remarks the loud- 
speaker, “that the. jaws of this voracious 
creature” (here a hand holding a sharp 
steel instrument reaches over on the 
screen and opens these wicked looking 
pincers) “are especially designed for the 
kind of attack you have just witnessed. 
The stomach (a pair of forceps pulls 
that organ into clearer view), forms the 
center of the alimentary tract.” And 
so the demonstration—visual and aural— 
goes on. 

Not a word is missed, not a false 
motion made. Every observer leaves the 
theater knowing something more of in- 
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ing a set of levers pressed upward by 
Springs against a paper band. This 
band moves across the front of the dis- 


tributor in time with the film going’ 


through the projector. 

This band is perforated to represent 
either certain scenes in the film or so 
many feet of it. Each time that a 
perforation passes over one of the levers 
the latter jumps up, forming an electric 
contact which passes to an electromagnet 
beside the upper or receiving reel of the 
speech-roll in the movie-desk. This 
electromagnet moves a ratchet system 
on the roll, pulling the paper up one 
notch farther for each contact estab- 
lished. 

This produces, automatically; a_perfect 
synchronization of the motion picture 


and the paper roll. A layman, knowing 


nothing of his subject, can sit down 
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before the movie-desk and read in per- 
fect time to the film unwinding before 
his eyes a complete lecture on the mbst 
abstruse matters. | 
Not only that, but as he mentions the 
various parts, for instance, of a dynamo, 
a hand or pointer on the film will come 
into the picture, indicating the object re- 
ferred to in the lecture. Only a blind 
man or a deaf one could miss the mean- 
ing of both lecture and film. , 
The “movie-desk” originally was de- 
veloped with the idea of using it in the 
same theater in which the picture f is 
shown. The further step of tying it]to 
radio was very simple. A special fe- 


ceiving set, installed at the theater,} a 
moment’s test before operation, checked 
by telephone, and a radio lecture accom- 
panying a motion picture is in progress. 
` Or a full operatic ballet dances before 


PERFORATING THE FILM IN TIME WITH THE LECTURE 


Each time a perforation in the film passes over a lever în the projection machine, 
an electric contact is made that operates an electric. feeding mechanism for the paper 
| roll on which the lecture is printed, 
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CHECKING THE LECTURE ON THE PRINTED PAPER ROLL 
The latest development of the ciné-pupitre permits a lecture to be received at a 
distant hall by radio and the lecture delivered by a loudspeaker is perfectly synchro- 
nized with the projection of the movie film which illustrates it. 


the delighted eyes of the audience in 
perfect time with the orchestra in the 
theater; or, to speak more exactly, with 
the theater orchestra in perfect time 
with the ballet. 

Perhaps one of the most impressive 
demonstrations of the revolutionary pos- 
sibilities of this apparatus is the motion 
picture film which M. Delacommune is 
using now as an example of what can 
be done with scientific lectures. 

This film portrays a kind of voracious 
and ill-mannered water insect catching 
and devouring a tadpole. With the tad- 
pole appearing (on the film) to be almost 
twice the size of a man’s head and the 
insect appearing equally large, there is 
little of the battle that one misses. First 
a black beetle and a tadpole are seem 
swimming about in a tank together. 
Suddenly the beetle seizes the poor polly- 
The doomed tadpole 
puts up a mighty struggle for his life. 
In vain. Gradually it is sucked out of 
him by the relentless hunter. 

At each sharp twist of victim or as- 
sailant, each change in the strangle hold 


of the attacker, the calm voice of the 


lecturer or the loudspeaker calls attention 


to the different means of defense at- 
tempted by the tadpole or to the maneu- 
vers of the beetle. = 

When the final death scene is finished, 


the loudspeaker invites you to inspect the 
vitals of this cruel and powerful beetle. 


Whereupon the motion picture treats 
you to an underneath view of the beast, 
out of his tank, quite dead and enlarged 
to the full size of the screen. 

“You will note,’ remarks the loud- 
speaker, “that the jaws of this voracious 
creature” (here a hand holding a sharp 
steel instrument reaches over on the 
screen and opens these wicked looking 
pincers) “are especially designed for the 
kind of attack you have just witnessed. 
The stomach (a pair of forceps pulls 
that organ into clearer view), forms the 
center of the alimentary tract.” And 
so the demonstration—visual and aural— 
goes on. 

Not a word is missed, not a false 
motion made. Every observer leaves the 
theater knowing something more of in- 
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sect life than when he entered, besides 
having a far greater respect for radio. 

The next step forward will be, natu- 
rally, to have one lecturer do the work 
of a hundred or more. Then the emi- 
nent professor of biology mentioned at 
the beginning of this article will be able 


to make his demonstration to his hun- 


dred thousand auditors, or to as many 
more as he desires. 

Films can be made up at will. Pro- 
fessor Bohr can describe his atomic 
theories; Major Armstrong can explain 
the modifications of his famous super- 
heterodyne; Camille Flammarion can 
prove that the North Star has moved 
three degrees since prehistoric times. 

In the April issue of PopuLcar RaDio, 
Mr. Cockaday tells in writing how not 
to tune the single-circuit receiver. He 
uses a few photographs to illustrate his 
points. But suppose that you saw him 
actually set his hand on the different 
parts mentioned and move them properly. 
Suppose he showed them to you in his 
hand, telling you in his own voice at the 
same time why it is bad to do this or 
necessary to do that. No one would mis- 
understand a demonstration like this. 

And everyone can hear, remember. the 
actual voice of the lecturer. He is talk- 
ing at a broadcasting station. At each 
receiving station, in the scattered lecture 
rooms or theaters, there is a copy of the 
motion picture. This has been prepared 
and distributed in advance. At one pro- 
jector, perhaps in the broadcasting sta- 
tion itself, there is the master “‘distribu- 
tor.” This controls the motion of the 
paper lecture roll on the desk before the 
speaker who is talking to the microphone. 
At the same time, by simple radio sig- 
nals, it controls the motion of the pro- 


jectors in the countless other theaters 
where the film it being presented and 
where the broadcast lecture is being re- 
ceived. 

And so, even if a radio-vision appara- 
tus for the actual broadcasting of sight 
does not become a reality, it may still be 
possible for students who live in Kansas 


City to go to college at Yale without. 


ever leaving home at all. Lectures de- 
livered at New Haven in the evening (so 
that persons who have to work in the 
daytime can listen to them) will be re- 
ceived in halls all over the country. 
And in each one of these halls there 
will be run off simultaneously the motion 
picture which gives the visual side of 
the same demonstration. 

Distinguished teachers and scientists— 
Sir Oliver Lodge, Dr. Einstein, Profes- 
sor Low—can bring the whole world into 
their laboratories and classrooms. Every- 
one in the United States who wishes to 
listen to the radio-movie lectures will 
know just what these men look like, how 
they talk and what they are talking 
about. ) 

The university classrooms will be less 
crowded, and at the same time a vastly 
larger body of students will be reached 
by the world’s great men. A reference 
library of films and lectures can be estab- 
lished in every radio broadcasting sta- 
tion, to which various colleges or asso- 
ciations can write for courses. 

A college graduate of the future may 
well have a diploma in chemistry from 
the University of Michigan, in physics 
from Columbia, in biology from Har- 
vard, in psychology from Yale and in 
botany from Pennsylvania—all without 
ever having left his home town of 
Springfield, Hlinois! 


How Do Atoms Broadcast Ether Waves? 
How Do Other Atoms Receive Them? 


“In the answers to these two questions lie the secrets of the universe itself 


—secrets which science is slowly deciphering,” 
article in the next issue of POPULAR Rapio—for November. 


states Dr. E. E. Free in his 
And then he 


tells what science has done and may do in the solution of this all-important 
problem. 


ae 
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Tuts department is conducted by Popucar Rapio Lagoratory for the purpose of keeping tie 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested aud 


endorsed by the Laboratory ts noted in these columns. 


VARIABLE CONDENSERS 


Variable condenser; Coto Coil Co. 
Connecticut condenser; Connecticut Tel. and Elec. 


0. 
Chelten “Special”? condenser; Chelten Electric Co. 
Chelsea condenser; Chelsea Radio Co. 
Cardwell condenser; Allen D. Cardwell Mfg. Corp. 
Flewelling condenser; Buell Mfg. Co. 
nat tees 3 in 1 variable condenser; Bruno Radio 
orp. . ' 
Lifetime condenser; Bremer-Tully Mfg. Co. 
Super variable condenser; J. T. Boone Corp. 
Condenser plate cleaner; Atwood Electric Co. 


Aragon neutralising condenser; Aragon Radio Cv. 

Fada wariable condenser; F. D. Andrea, Inc. 

Variable condenser; Amsco Products, Inc. 

Ampler grid-denser; Amplex Instrument Labora- 
tories. 

Worm-drive vernier condenser: American Brand 


orp. 
Variable condenser; Acme Apparatus Co. 
JACKS : 


Radio jack; Adams Radio Mfg. Co. 
Tri-jack; Brooklyn Metal Stamping Co. 


Carter portable jack; Carter Radio Co. 


Terminals plainly marked 


TO INSURE TRUTHFUL REPRODUCTION 


Name of instrument: Audio-frequency trans- 
former. 

Description: A well-made, shielded trans- 
former with a neat connection panel 
equipped with four binding posts which 
are stamped for the proper connections 
in an amplifying circuit. 

Usage: In an audio-frequency amplifying cir- 
cuit, as an interstage coupling. 

Outstanding features: Good reproduction at all 
audio-frequencies. Connections brought 
out neatly and plainly marked. 

Maker: Precise Manufacturing Co. 


+e we ee 


Slotted binding post nuts for tightening 


SOCKET FOR DRY-CELL TUBES 


Name of instrument: Vacuum-tube socket. 


Description: Midget socket made with a view 
to small size. The metal shell is stamped 
for holding the socket pin of the C-299 or 
UV-199 tubes. Four screws hold the stiff 
contacts and also serve for anchoring the 
binding posts. 


Usage: For mounting dry-cell tubes mentioned 
above. 


Outstanding. features: Take up very small space 


on base. Good workmanship. 


Maker: King Sewing Machine Co. 
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Large bearing surface 


THREE CONDENSERS IN ONE 

Name of instrument: Variable condenser. 

Description: A balanced condenser built in two 
sections, with heavy bearings and having 
two rotor and two stator sections spaced 
opposite each other on the shaft. The 
sections may be used in series, giving low- 
est capacity range, or singly, giving the 
medium capacity range, or in parallel, giv- 
ing the highest capacity range. Hard rub- 
ber is used for insulation, . 

Usage: In any radio-frequency circuit as a 
method of tuning. 

Outstanding features: Triple range, low loss, 
and novel construction. 

Maker: Bruno Radio Corporation. 


mo rt 
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No shellac on windings 
A PLATE-CIRCUIT VARIOMETER 


Name of instrument: Variometer. 

Description: A well-made tuning device for 
either panel or base mounting with wind- 

‘ings that are “dry,” withqut shellac or 
other covering. The connections are 
brought out to two effective binding posts 
located at the rear of the instrument. 

Usage: In any radio-frequency circuit as a 
method of tuning. 

Outstanding features: Low minimum and high 
maximum inductance. Sturdy construc- 
tion. Good bearings. 

Maker: Radio Products Co. 


Maker: 
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RADIO-FREQUENCY TRANSFORMERS 


Acme radio-frequency transformer; Acme Appa- 
ratus Co. 


Tri-coil radio frequency transformer; Brooklyn 
Metal Stamping Co. 
Cardwell radio-frequency transformer; Allen D. 


Cardwell Mfg. Corp. 
Tuned-intermediate frequency transformer; Como 


Apparatus Co. K 
Radio-frequency transformer; Coto Coil Co. 


RHEOSTATS 


Rheostat; Cutler-Hammer Mfg. Co. 

Vernier rheostat; Carter Radio Co. 
Autostat; Automatic Electrical Devices Co. 
Amsco rheostat; Amsco Products, Inc. 
Regal rheostat; American Specialty Co. 
Bradleystat; Allen-Bradley Company. 
Acme rheostat and potentiometer; 

ratus Co. 
Fada rheostat; F. A. D. Andrea, Inc. 


SETS IN KIT FORM 


Reflex and super-heterodyne circuits; 
Radio Mfg. Co. 

Kits for Cockaday circuits, and distortionless am- 
plifer; Amplex Instrument Laboratories. 

Melco Supreme kit; Amsco Products Co. 

Fada neutrodyne kit; F. A. D. Andrea, Inc. 

Super-heterodyne kit; J. T. Boone Corporation, 

Super-heterodyne kit; Chas. A. Branston, Inc. 


Acme Appa- 


“Nameless” circuit kit; Bremer-Tully Mfg. Co. 
LOOPS 
Super-folding loop acrials; J. T. Boone Corpo- 
ration. 


Calvert loop; Calvert Specialty Co., Inc. 


PHONOGRAPH ATTACHMENTS 


Atwater-Kent unit; Atwater-Kent Mfg. Co. 
Dulce-Tone phonograph adapter; Cleveland Radio 


Mfg. Co. 
C. I. C. phonograph attachment; Connecticut In- 


strument Co. 


Bevel and worm gears 
A CONDENSER WITH A WORM DRIVE 
Name of instrument: Vernier variable con- 

denser. 

Description: A sturdy condenser constructed 
of brass, with a grounded rotor and large 
bearing surfaces. 
supported in a novel manner by small tri- 
angular-shaped insulators. The vernier is 
operated through two bevel gears and a 
worm giving a ratio of 100 to 1. 

Usage: In any radio-frequency circuit as a 
method of tuning. 

Oulstanding features: Micrometer control. 
Low loss. Rigidity of construction. 

American Brand Corporation, Ine. 


American ° 


The stator plates are 


omy 
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GRID-LEAKS AND RESISTANCES 


Bradleyleak; Allen-Bradley Company. 

Bradleyohm; Allen-Bradley Company. 

Amplex “Lavite” resistances; Amplex Instrument 
Laboratories. 

Brady grid-leak; A-C Brady Co.- 

No. 106 adjustable grid-leak; Central Radio Labo- 


ratories. f 
Crescent “Lavite” resistances; Crescent Radio 
. Supply Co. . 
Variable grid-leak; Cutler-Hammer Mfg. Co. 
PANELS 


Radion paneis; American Hard Rubber Co. 
Bakelite products; Bakelite Corp. . 
Condensite products; Bakelite Corp. 
Redmanol products; Bakelite Corp. __ 
Bakelite-Dilecto panels; Continental Fibre Co. 


TUBES l l 
Sodion tube; Connecticut Tel. and Elec. Co. 
Cunningham tube; E. T. Cunningham, Inc. 
Dutch radio valve; D. R. V. Importing Co. 


BATTERIES 
Arrow storage batteries; Arrow Battery,Co. 
Radio “B” batteries; Ayres Battery. Corp. 
. Burgess “A” and “B” and “C” batteries; Burgess 

Battery Co. 

“A” and “B” batteries; Carbon Products Co. 
Flashlight batteries; Champion Carbon Mfg. Co. 
Copper Giant.“A” battery; Copper Giant Battery 


o. 
No. 225 Storad unit; Cleveland Engineering Labo- 
ratories. | 


CRYSTAL DETECTORS a 

as super-sensitive crystal; American Radio 
a fg. Co. : ; 

Syn-tec radio crystal; Appliance Radio Co. 

“B”-metal crystal; “B’’-Metal Refining Co. ; 

“De-tex-it” (fixed detector); Celerundum Radic 
Products Co. 

Radio Reflex crystal; Century Products Co. 

“Maxitone”’ crystal; Century Products Co. 


Lightning arrestor on switch 
ADEQUATE LIGHTNING PROTECTION 


Name of instrument: Combination ground 
switch and lightning arrestor. 

Description: Sturdy single-pole-double-throw 
knife switch, mounted on a slate base. 
The switch also contains a protective gap 
arrestor connected between the hinge and 
one of the outer switch contacts. 


Usage: In an antenna circuit as a protection 


against static discharges. 

Outstanding features: Provides a means of 
grounding the antenna when not in use 
and gives protection against surges when 
the receiving set is being used. 

Maker: Barkelew Electric Manufacturing Co. 
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Double resistance winding 
TWO RHEOSTATS IN ONE 
Name of instrument: Double rheostat. 


Description: The resistance windings of this 


instrument are wound on Egyptian fil re 
strip and inserted edgewise in a circular 
slot cut in the moulded-bakelite base. 
The three terminals are brought’ out so 
that two tubes may be controlled by. the 
single instrument. This is done by a 
double knob and two sliders. 


_ Usage: In the filament circuit. of two vacuum 


- tubes as a current control. 

Outstanding features: Saves -space on the 
panel, simplifies wiring, looks neat. 

Maker: Amsco Products, Inc. 


POTENTIOMETERS . 
Bd potentiometer and rhcostat; Acme Apparatus 


o. 
Bradleyometer; Allen-Bradley Company. 

Rega: potentiometer; American Specialty Co. 
Amsco potentiometer; Amsco Products Co. 
_ Fada potentioineter; F. N.. D. Andrea, Inc.’ 

` 400 ohm potentiometer; Central Radio Laboratories. 
2,000 ohm potentiometer; - Central Radio Labora- 
tories. Fee L BPP ae 
C-H potei.tiometer; Cutler-Hammer Mfg. Co. 


Convenient adjusting. knob 
A SEMI-FIXED CRYSTAL DETECTOR FOR 
REFLEX WORK 

Name of instrument: Crystal detector. 

Description: An inclosed crystal with an ad- 
justing knob protruding from one end. 
There are two screws provided so that the 
whole tubular shell may be fastened di- 
rectly to the front of the panel with the 
adjusting knob pointing upward: 

Usage: In any detector circuit where a crys- 
tal may be used as a rectifier of weak 
radio-frequency currents. 

Outstanding features: Good sensitivity. Not 
easily knocked out. of adjustment. Exzsy to 
adjust. Good appearance. : 

Maker: R.-U.-F. Products Co. 
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Spring clips. make good contact 


A NEW FORM OF TERMINAL PLUG 


Name of instrument: Connection terminal. 

Description: One part of this terminal fastens 
directly to the panel like an ordinary bind- 
ing post. The other part contains a pres- 
sure screw arrangement which clamps the 
connection wire in a tight grip. This sec- 
ond part snaps on to the first mentioned 
part with a click, making a good connec- 
tion. All parts are nickel plated and make 
a good appearance. 

Usage: In any place where binding posts or 
terminals are used as a means for con- 
necting to batteries or antenna or ground. 

Outstanding features: Tight connections. 
Quick action in hooking-up a set. Prac- 
tical. 

Maker: Rajah Auto Supply Co. 


RECEIVING SETS 
T elec ie receiver; Cutting and Washington Radio 
orp. Eoas $ 
Town and country receiver; Cutting and- Wash- 
ington Radio Corp : 


and W receivers; Cutting and Washington | 


Radio Corp. . A a l 
Crosley receiving sets; Crosley, Radio Corp. 
Chelsea receiver; Chelsea Radio Company.. 
Bristol receivers; Bristol Company. ae 
Benson portable .superfley; Benson Engineering 


0. : . 
“Baby Grand” crystal receiver; Beaver Machine 
and Tool Co., Inc.. a 2" Re: 
Radio-frequency receiver; Atwater-Kent Mfg. Co. 
Neutrodyne receiver; F. A. D. Andrea, Inc. . 
Melco Supreme receiver; Amsco Products, Inc. 
ee receiver; American Radio: and Research 
orp. 
Paragon receivers; Adams-Morgan Co. 
A-C Dayton receiver; A-C Electrical Mfg.. Co. 
Clear-o-dyne_ receiver; Cleartone Radio Co. ` 
Cleartone Radio 


Goldcrest Cleartone receiver; 
Co. | 
LOUDSPEAKERS S 


Dodge tone-amplifier; Ackerman Brothers Co., Inc. 


Madera Clearspeaker; ‘American Art Mache Co. 
Atwater Kent Loudspeaker; Atwater Kent Mfg. 


Co. ae 
Bel-Canto Loudspeaker; Bel-Canto. Mfg. Co. 
Sonochorde Loudspeaker;. Bondette Mfg. Co. 
Brandes Table Talker;.C. Brandes, Inc. 
Bristol Audiophone Loudspeaker ;. Bristol Company. 
GA Adis Loudspeaker; Callophone Co. of New 

otk. eas aati 
C. I. C. Loudspeaker; Connecticut Instrument Co. 


SWITCHES a's a - 
Fil-fone control switch; A-C Electrical Mfg. Co. 
Inductance switch; Ackerman Brothers Co., ‘Inc. 
Inductance switch; Amsco Products, Inc. . 
C pmouea switch and arrestor; Barkelew Electric 

itg. Co. 
Bruno inductance switch; Bruno Radio Corp. _, 
Bie double inductance switch; Bruno Radio 
orp. ‘ 
Inductance switch; Carter Radio Co, 
Jack switch; Carter Radio Co. 
Filament battery switch; Cutler-Hammer_ Co. 
Filament battery switch; Allen-Bradley Co. 


Adjustable compression bar 


FOR THE GRID OF YOUR TUBES 

Name of instrument: Variable grid-leak. 

Description: A neatly made instrument with a 
fixed resistance element, which is partial- 
ly or almost wholly short-circuited at will 
by flexing a curved spring with a clamp 
that is adjusted by revolving a knob. The 
knob is the only part of the instrument 
which protrudes through the panel when 

_ the device is mounted. 

Usage: In the grid circuit of vacuum-tube de- 
tectors or amplifiers (resistance or imped- 
ance-coupled) as a grid voltage control. 


-Outstanding features: Resistance values vary 


without jumps. Smooth operation. Per- 


manance. 
Maker: Central Radio Laboratories. 


TUNING INDUCTANCE UNITS 


“Copp” vario selector; A-C Electrical Mfg. Co. 

Silver radio-frequency outfit; Aragon Radio Co, 

Atwater Kent units; Atwater Kent Mfg. Co. 

Ballantine variotransformer; Boontown Rubber 

` Mfg. Co. 

Branston radio-frequency transformer; Chas. A. 
Branston, Inc. 

Branston honeycomb coils; Chas. A. Branston, Ine. 

Hran ten three-coil mounting; Chas. A. Branston, 
nc. 

Branston oscillator coupler; Chas. A. Branston, 


nc. 

Bremer-Tully tuner; Bremer-Tully Mfg. Co. 

Flewelling tuner; Buell Mfg. Co. 

Radio-frequency tuner; Chelsea Radio Co. 

Antenna tuning unit; Chelsea Radio Co. 

Compact variometer; Coto Coil Co. 

Compact wvariocoupler; Coto Coil Co. 

Honeycomb coils; Coto Coil Co. 

Remler panel mounted wvariocoupler; E. T. Cun 
ningham, Inc. 

Remler. panel mounted variometer; E. T. Cunning: 
ham, Inc. 

Honeycomb coils; Atwood Electric Co. 


“AUDIO-FREQUENCY TRANSFORMERS 
Andio-frequency transformer; Acme Apparatus Co, 
Audio-frequency transformer; American Specialty 


Amertran audio-frequency transformer; American 
Transformer Co. 

Fada audio-frequency transformer; F. A. D. An- 
drea, Inc. 

Audio-frequency transformer; Allen D. Cardwell 
Ifg. Corp. ; 

Audio-frequency transformer; Coto-Coil Co. 

Globe audio-frequency transformer; Coyne Radio 
Service. 

C perem push-pull transformer; Crescent Mfg. 
oO. sai 
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Crescent audio-frequency transformer; Crescent 
a 


g. Co. 
Pap! x (push-pull) transformer; Como Apparatus 
o 


BATTERY CHARGERS AND RECTIFIERS 
Silent battery charger; Acme Engineering Co. 
“S”? tube rectifier; American Radio and Research 


orp. 

“B” battery charger; Apco Mfg. Co. 

“A” battery charger; Apco Mig. Co.. , 

“Gold Seal? Homcharger; Automatic Electrical 
Devices Co. 

Battery charger; Belmont Battery Co. , . 

No. 4 Chemical Rectifier; Cleveland Engineering 
Laboratories. 


SOCKETS AND ADAPTERS 
Sockets and adapters; Aiden Mfg. Co. 
Amsco socket; Amsco Products Co. 
Bell socket; Bell Mfg. Co. 
Coto'tube socket; Coto-Coil Co. 


PHONE PLUGS 
Ajax multi-phone plug; Ajax Electric Specialty 


Co. 
Multiple phone plug; Barkelew Electric Mfg. Co. 
ma ty phone plug and post; Barkelew Electric 
. Co. 
Series phone plug for binding post mounting; 
Barkelew Electric Mfg. Co. 
Cico 2-way plug; Consolidated Instrument Co. 
Cico automatic plug; Consolidated Instrument Co. 
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POWER AMPLIFIERS 
One stage power amplifier; Bristol Co. 


HEADPHONES 


Callophone headset; Callophone Co. of New York. 
Navy Type headset; C. Brandes, Inc. 

Superior headset; C. Brandes, Inc. 

Ear cushion for phones; Bates and Co. 


DIALS 


Na-ald dials; Alden Mfg. Co. 

Amsco dials; Amsco Products, Ine. 

Bell dials; Bell Mfg. Co. 

£-Z-tune dials; Butler Mfg. Co. 

Radion dials; American Hard Rubber Co. 
Regal knobs and dials; American Specialty Co. 


RADIO CABINETS 
Blandin yadio cabinet; Blandin Phonograph Co., 


nc. 
Corbett’s radio cabinet; Corbett Cabinet Mfg. Co. 


MISCELLANEOUS ACCESSORIES 


Ribbon copper aerial; Acorn Radio Mfg. Co. 
Radio pin map; American Map Co. 

Aragon silver wire; ‘Aragon Radio Co. 

Junior bench saw; W. J. Boice. 

Bruno engraving set; Bruno Radio Corp. 
Church automatic template; Clark and Tilson, Inc. 
Pyrex insulator; Corning Glass Works. 

Tuf glass battery tray; Russell B. Cressman. 


This list of apparatus approved by the Poputar Rapio Lasoratory will 
be continued as a part of the WHAT’S NEW IN RADIO APPARATUS 
department until all instruments, parts and complete sets have been in- 
cluded. The listing is alphabetical by manufacturer’s name and the in- 
stallment in this issue goes only to the end of the letter C. 


Gilliams 


A RADIO SET FOR YOUR VEST POCKET 


This unique crystal set, which costs but a trifle, is becoming popular abroad for 


local reception of the broadcasting in Continental Europe. 


Tuning is accom- 


plished by turning the knurled knob in the center and the sensitive spot on the 
crystal is found by means of the knob at the lower left-hand corner. 


CONDUCTED BY 


Putting the “Starlight Detector” 
to Real Use 


Tue success of General Ferrié, M. R. Jou- 
aust and Commandant Mesny in detecting star- 
light by a radio amplifier—the so-called “hear- 
ing starlight” experiments—has been noted al- 
ready in this department.* Recent news from 
Paris discloses that two practical uses have 
already been developed for this remarkable 
apparatus. 

One of these uses is, in the determination of 
standard time. The ray of light from a star 
is automatically recorded as it comes through 
the telescope. When the star passes a cross 
wire in the telescope, that marks the instant 
by which the standard time is set. The radio 
apparatus automatically detects and records 
this instant without the intervention of any 
human agency. 

The other use of the apparatus was sug- 
gested at the last meeting of the Academy of 
Marine, in Paris, by General Ferrié himself. 
It is an application for signalling from ship to 
ship at sea. Light beams from one ship to 
another can be made to carry the signals and 
these beams can be made so feeble that they 
will be practically imperceptible to an enemy 
eye. The radio amplifiers at the receiving end 
will restore full power to the signal. It may 
be possible, even, to use beams of ultra-violet 
light, which are entirely invisible to the human 
eye. 

Meanwhile, it develops that an American in- 
ventor, Mr. Theodore W. Case of Auburn, 
New York, had developed, independently of 
the -work in France, an apparatus capable of 
converting light rays into radio signals. Mr. 
Case is already known to radio engineers 
through his work with the thalofide cell, an 
especially sensitive variety of photoelectric cell 


* “Measuring Starlight with a Radio Amplifier,” 
Porurar Rapro for April, 1924, page 408. 

+ Information is from “The Radio Week in Eu- 
rope,” a mews service by F. M. Delano, Jr. 

t Described in an article written by Mr. Lemuel 
F. Parton for the North American Newspaper Alli- 
ance. 
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employing as active material a compound of | 


the metal barium. 

His apparatus for “hearing” starlight makes 
use of this thalofide cell. The discharge of the 
cell is communicated directly to the grid of a 
gas-filled vacuum tube. With the building up 
of the potential due to the starlight the ioniza- 
tion in the vacuum tube increases until the 
gas finally breaks down with a disruptive dis- 
charge between the filament and the plate. 
This causes an audio-frequency note in the 
telephones, much as in the apparatus of Gen- 
eral Ferrié and M. Jouaust. 

Technically, the chief differences between 
the two methods lie in the use of different 
kinds of photoelectric cells (General Ferrié 
uses the familiar potassium cell) and in the 
fact that Mr. Case apparently makes his vacu- 
um tube do double duty, both as an amplifier 
and as a condenser. The French scientists 
employ external condensers, a series of tubes, 
and a rotating interrupter, which makes the 
starlight intermittent and thus produces the 
audio-frequency note. It is probable that the 
French apparatus will prove rather more sen- 
sitive to very feeble light rays than the appa- 
ratus of Mr. Case. 


Electron Collisions That 
Produce Ions 


WHEN a stream of rapidly moving electrons 
is directed against the atoms of a gas what 
happens is that some of the gas atoms are 
“ionized.” One or more of the atomic elec- 
trons are knocked out and the atom becomes 
an “ion.” This is what happens, for example, 
to the gas atoms in a “soft” vacuum tube or 
to the sodium atoms in the familiar sodion 
tube.* It is the sodium ions that operate this 
type of tube, not the free electrons as in ordi- 
nary vacuum tubes. 

These phenomena are becoming of more 
and more importance in work with vacuum 
tubes and other electron devices. It is ioniza- 


* The principle of the sodion tube was described in 
this Department in Popurar Rapiro for March, 1924, 
pages 302-304. 
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tion; too, that is supposed to be responsible 
for the creation of the Heaviside Layer and 
for the difference in radio transmission 
through the air in the daytime and at night. 
Full knowledge of the atomic and electronic 
relations that underlie these phenomena is one 
of the important needs of radio science. 

Some. quantitative measurements of interest 
have just been published by Drs. Found and 
Dushman of the General Electric Company.t 
They have determined the number of ions pro- 
duced under known conditions by electrons 
colliding with atoms of hydrogen, helium, ni- 
trogen, neon, argon and carbon monoxide gas. 

It was found that not every collision pro- 
duces an ion. In argon, for example, only 
about 24 percent of the actual collisions re- 
sulted (under the conditions of this experi- 
ment) in the production of an ion. It is in- 
teresting, too, that the probability: of a colli- 
sion producing an ion seems to be proportional 
to the number of electrons in the atom that is 
hit; the more electrons the atom has, the better 
chance there is that one of them will be 
knocked out. 


t “Studies with Ionization Gauge. II. Relation 
Between Ionization Current at Constant Pressure 
and Number of Electrons per Molecule,” by C. G. 
Found and Saul Dushman. Physical Review (Corn- 


ing, New York), vol. 23, pages 734-743 (June, 1924). 
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Courtesy of Mr. H. P. Donlé 
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Can We Hear Shooting Stars 
by Radio? 


A NUMBER of readers have written to this 
Department to inquire about the theory, wide- 
ly published in the newspapers, that the hiss- 
ing variety of static is due to meteors which 
enter the earth’s atmosphere and burn up, 
making what we call a shooting star. 

There seems to be no conclusive evidence 
either way. These meteorites are believed to 
be small pieces of stone and iron, quite like the 
ones that fall to the surface and have been 
found by scientists, except that they are 
smaller, so small that the friction of the air 
consumes them altogether. The number of 
these small meteorites that enter the earth's 
atmosphere is enormous, probably more than 
D a second during every hour of the twenty- 
our. 

It is quite possible that the interaction of 
these bodies with the air might produce elec- 
tric charges as well as heat and light. There 
is no scientific improbability, therefore, about 
the idea that static of some variety might be 
produced by them. But neither is there any 
evidence that static actually is so produced. 

It would be. well to try this out. Why do 
not a few radio fans who want to do some 
scientific work arrange their receivers so that 


THE MAN WHO PUT IONS TO WORK IN RADIO Í 


Mr. Harold P. Donlé is the inventor of the sodion tube, the variety of radio vacuum 
tube that is operated by ions of sodium instead of by free electrons as in the usual 
varieties of tubes. Mr. Donlé is determining the current and voltage characteristics 
of the sodion tube shown on the table in front of him. The phenomena of ionization 
in gases is likely to play an increasingly important rôle in future radio developments. 
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Marconi Wireless Telegraph Co., Ltd. 
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THE LATEST MARCONI OUTFIT FOR MEDIUM WAVELENGTHS 


This outfit, known as Type YP, is the latest product of the Marconi Wireless Tele- 
graph Company, Ltd., of England, intended for quick portability in military use. 


The wavelengths used are from 190 to 260 meters. 


All apparatus is arranged in 


carrying cases so that it may be taken down and set up quickly; the photograph on 

the opposite page indicating how the entire outfit may be transported. The aerial 

consists of a single wire supported inconspicuously on posts only three or four feet 
; above the ground. 


they can see the night sky, listen to the static 
and at the same time watch for meteors? If 
there is any relation between the two it ought 
soon to be apparent. But such work should 
be done in the country, where there is less local 
interference from electric machinery than 
there is in the city, and where, also, the air is 
clearer and more meteors can be seen. 


Marconi’s New Short-wave Tests 


THE experiments conducted by Senator Mar- 
coni on transmission at wavelengths in the 
heralded in the newspapers, were described by 
the Senator himself in a lecture delivered on 
neighborhood of 100 meters, already widely 
July 2, 1924, before the Royal Society of Arts 
in London. 

In all the tests, the transmissions were made 
from the great station of the Marconi Com- 
pany at Poldhu, England. Reception was 
aboard Marconi’s yacht, the Elettra; aboard 
the steamship Cedric; in South America, on 
Long Island and in Australia. 


The most comprehensive tests were those 
made between Poldhu and the Elettra. For a 
part of these tests a parabolic reflector was 
used to concentrate the transmitted waves into 
a directed beam. The wavelength was 97 me- 
ters and the transmitting power varied be- 
tween 12 kilowatts and one kilowatt. Even 
with this lowest. power the signals were read- 
able over the greatest distance tested, 2,230 
nautical miles. At this distance the yacht was 
lying off Cape St. Vincent, Spain, with the 
entire width of the Spanish peninsula inter- 
vening on the direct line between Poldhu and 
the yacht. 

The amount of concentration produced by 
the reflector was such, the Senator reported, 
that a transmitting power of 9 kilowatts pro- 
duced a received signal strength equal to that 
produced by 120 kilowatts without the reflec- 
tor. This is a calculated ratio, the high power 
of 120 kilowatts not having been actually tried. 

In the tests between Poldhu and other con- 
tinents, the power was raised to 25 kilowatts 
and the wavelength was changed to 92 meters.. 
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No reflector was used. Both telegraphy and 
telephony were received successfully in South 
America and in Australia. 

It is to be regretted that the tests with the 
reflector were not continued and extended. 
This is really the only part of the work that 
has much novelty, the spanning of the oceans 
by broadcasts on 100-meter waves having be- 
come a more or less daily affair. Most radio 
engineers now agree that waves of about this 
length are especially favorable for long-dis- 
tance transoceanic transmissions. It is on the 
use of directed beams of these waves that we 
need more data. Perhaps Senator Marconi in- 
tends to continue his work along this line. — 


A New Theory of Fading Signals 


In the course of_a recent address on radio 
relay methods Mr. E. K. Sandeman suggested 


a theory of fading which has considerable in-- 
terest.* It is well known, he reminds us, that- 


whenever the same space is traversed by direct 
and reflected waves: (whether of sound or of 
electromagnetic radiation) there is set up a 
series of nodes and antinodes, the combined 
wave ‘strength being alternately greater and 


less than-the average value. The distance be-. 


tween these reinforced and decreased places 1S 
approximately _ half. a wavelength. 


If we assume this, and assume, further, that 


* Wireless World (London), - vol. 14, page 283 (June: 


4, 1924). Mr. Sandeman’s article began in the pre- 
ceding number (May - 28, 1924) of this publication, 
page 260. 


the radio waves are being reflected from a mir- 
ror-like something of the. nature usually as- 
cribed to the Heaviside Layer, “it is evident,” 
says Mr. Sandeman, “that a receiving aerial 
may be one moment at a node and the next 
moment at an antinode, as the configuration of 
the reflecting surface changes.” 

This may be responsible, he thinks, for some 
of the phenomena of fading, especially for the 
fact that the fading is sometimes much more 
pronounced at certain wavelengths than at 
others. This would be determined by the dis- 
tance between the reflecting elements (hollows 
or bumps) in the Heaviside Layer as related 
to the wavelength and to the positions of the 
nodes and antinodes in the combination of di- 
rect and reflected waves. 


Is Power from Atoms f 
Improbable? `. - 


THE dream of extracting useful power from 
the inside of atoms is beginning to fade. 
Scientists are coming-to the conclusion that 
there may not be so very much available power’ 


inside atoms after all. 


‘It is true that the atoms of adum and ura- 
nium set free very large amounts Gf power - 
when they explode. One ounce of radium, for 


' example, would produce by its entire explosion- 
-more: power than we get from thirty ` tons of 


dynamite. 

But it is probable, the experts have decided: 
that these radioactive atoms are exceptional. 
In a recent statement prepared for the Engi- 
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neering Foundation, New York, Sir Ernest 
Rutherford, probably the greatest living author- 
ity on radioactivity, expresses this conclusion 
thus : 

“It may be that the elements, uranium and 
thorium,* represent the survivals in the earth 
today of types of elements that were common 
in the long distant ages when the atoms now 
composing the earth were in course of forma- 
tion. A fraction of the atoms of uranium and 
thorium formed at that time has survived over 
the long interval on account of their very slow 
rate of transformation. 

“It is thus possible to regard these atoms as 
having not yet completed the cycle of changes 
which the ordinary atoms have long since 
passed through, and that the atoms are still in 
the ‘excited’ state where the nuclear units have 
not yet arranged themselves in positions of 
ultimate equilibrium, but still have a surplus 
of energy which can only be released in the 
form of the characteristic radiation from ac- 
tive matter. 

“On such a view, the presence of a store of 
energy ready for release is not a property of 
all atoms, but only of a special class of atoms 
like the radioactive atoms which have not yet 
reached the final state for equilibrium.” 

Sir Ernest goes on to say, however, that 
there is another kind of transformation of 
matter which may be competent to yield en- 


* These are the two original radioactive elements 
known. Radium is produced by the disintegration of 
the atoms of uranium. 
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ergy. This is the consolidation of the lighter 
atomic units into heavier ones. For example, 
it is believed that four hydrogen atoms com- 
bine in some way to form one helium atom. 
In so combining, a part of the mass of the 
four hydrogen atoms disappears. It was sug- 
gested some months ago by Dr. F. W. Aston. 
that this vanished mass is perhaps converted 
into energy and that this may be an actual 
source of energy in the sun and the stars. It 
is perhaps a helium factory that keeps our sun 
alight. 

In the statement quoted, Sir Ernest Ruther- 
ford gives the amount of power thus avail- 
able theoretically. “Calculation shows,” he 
says, “that the energy released in the forma- 
tion of one pound of helium gas is equivalent 
to the energy emitted in tne complete combus- 
n of about eight thousand tons of pure car- 

n. 

For the possibilities of radioactive power 
which Sir Ernest feels compelled to deny us, 
he substitutes, therefore, a theoretical power 
source that is tremendously greater. The only 
catch in it is that nobody knows how to make 
four atoms of hydrogen combine into one 
atom of helium here on earth. And as yet, we 
cannot visit the stars to find out how it is done. 


Navy Device for Multiple Re- 
ception on One Antenna 


Ir is. well known that the United States 
Navy has been using for some time a device 


TO AMPLIFIER 
AND DETECTO 


DR. TAYLOR'S “REJECTOR” FOR MULTIPLE RECEPTION ON 
ONE ANTENNA 


The tuned, low-resistance unit that constitutes the rejector is shown at J. This 
unit can be connected directly in the antenna circuit instead of after the amplifying 
vacuum tube shown in the drawing. The switch S provides for connecting the m- 
coming signal directly to the amplifier and detector so that a station may be located 
more easily; after which the rejector circuit is switched in for more precise tuning. 


O n R SE ne 


-Mt Ee pN e TJ- iN FE Jee Tg 


IN THE WORLD’S LABORATORIES 411 


me 
Siege 
ps 


THE NEWEST INSULATING MATERIAL FOR RADIO APPARATUS 
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This receiver, constructed by Dr. A. E. Marshall, contains special tube sockets, A, 

made of special (Pyrex) glass. The tubes for both stator and rotor, shown at B, 

are also made of this special glass, and the parts of the condensers are insulated by 

the same material, as shown at C. In an early issue of Porurar Raio, Dr. Mar- 

Shall will describe the properties of this glass which make it an unusually valuable 
insulator in radio work. 


permitting the attachment of several receiving 
circuits, each one differently tuned, to the same 
antenna. This device has now been announced 
for commercial production under the trade 
name of “unitenna.”* 

Published descriptions of the commercial 
apparatus are incomplete, but from a United 
States patent issued recently to Dr; A. Hoyt 
Taylor, research physicist of the navy and in- 
ventor of the navy’s system, it appears that 
the essential idea is the use of a special, tuned, 
low-inductance unit termed the “rejector.” 
This rejector is shown at J in the figure re- 
produced herewith and taken from Dr. Tay- 
lor’s patent. 

As described in the patent, the rejector is 
preceded in the circuit by an antenna rendered 
aperiodic by the inclusion of a high resistance, 
by a vacuum-tube amplifier and by a prelimi- 
nary selector circuit comprising the inductance 
Lı and the condenser C;. It is apparent, how- 
ever, that the rejector might be inserted di- 
rectly in the antenna circuit, where it would 
pick up the impulses to which it was tuned 
without interfering materially with other im- 
pulses passing through the antenna circuit, this 
circuit being aperiodic. 

According to the patent the rejector unit 
“comprises a very low inductance element hav- 
ing a very low resistance, usually being one or 
more turns of very heavy copper strip or wire, 
and a large-capacity condenser constructed to 
have small resistance.” 


* “Multiple Reception with One Antenna,” by Mal- 
com Jonsen. Radio Section of the New York Tele- 
gram and Evening Mail, July 12, 1924, page 12. 

$+ U. S. Patent number 1,489,287; issued April 8, 
1924. 


Darkness Does Not Deflect 
Radio Direction Signals 


THE two shadow lines that race daily 
around the earth making what we call sunrise 
and sunset are supposed to mark exceptional 
disturbances of radio transmission. Much evi- 
dence indicates that this is the case. Among 
other effects, it has been claimed that bearings 
taken with a radio direction finder will be in- 
accurate when either the sunset zone or the 
sunrise zone intervenes between the transmit- 
ter and the receiver. 

To test this point the Lighthouse Service of 
the United States Department of Commerce 
made recently a nine day test between a trans- 
mitting station at the Cape Henry Lighthouse, 
Virginia, and a receiving ‘station at the Wolf 
Trap Lighthouse, in Chesapeake Bay, thirty 
miles away. 

The results are announced in a recent state- 
ment of the Lighthouse Service. 

For a period of about three hours each 
morning and evening direction readings were 
taken every few minutes, covering the times 
when the sun was rising and setting; 290 read- 
ings were made in all. The deviations ascrib- 
able to the effect of the shadow line were very 
small; certainly not over two percent, which 


-is less than is often encounteréd accidentally in 


direction-finding work by radio. 


A CORRECTION 


On page 309 of Poputar Rapio for September, 1924, 
the ion of hydrogen, as it exists in solutions, was de- 
scribed as having gained one electron and a negative 
charge; the sulphate ion as having lost one electron 
and being charged positively. The truth, of course, 
is exactly the reverse. The hydrogen ion is positive; 
the sulphate ion is negative. 
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Courtesy of La TSt Moderne 


FRENCH RADIO MAGAZINE INSTALLS AMATEUR 
TRANSMITTING STATION 


La TSF Moperne, one of the chief radio magasines in France, owns and oper- 

ates Radio Poste SAE, a part of which is shown in thts photograph, In the center 

are the three Mullard tubes rated at 500 watts each. At the left are the tuning in- 

ductances and above them the cage connection to the counterpotse. The other cage, 
at the right, ts the lead-in. 


using the power and light wires or the tracks 
of the mine railway or some other conductor. 
Successful tests have been made with a ten- 
watt telephone transmitting set mounted on a 
mine locomotive and arranged for line-radio 
communication with the surface in this way. 
Probably the final solution of the mine com- 
munication problem will be some form of line 
radio, working over the power wires or the 
railway tracks, and used regularly for ordinary 
communication just as mine telephones are 
used now. Such a system would not be put 
out of commission by short breaks in its con- 


ductors after an accident. The greater cost 
of the transmitting and receiving apparatus 
would be offset, in part at least, by the fact 
that no special set of wires would be needed 
for telephone purposes. 

And the use of such a radio system in the 
daily work of the mine would mean, says Mr. 
Jakosky, that the “purchase of sets, main- 
tenance, and apparatus charges can be charged 
to ‘operating’ rather than to ‘safety’—and 
there is always more money available for the 
former”; a statement which is a trifle cynical 
but—unfortunately—is all too true, 
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CONDUCTED BY LAURENCE M. CocKADAY 
IN justice to our regular subscribers a nominal fee of fifty cents per question is charged to 


non-subscribers to cover the cost of this service, and 


this sum must be inclosed with the letter 


of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 
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Simple Regenerative Receiver 
with a Wavé-trap for Use 
in Congested Areas 
QuESTION: Please let me have a cir- 
cuit for the tuned-plate regenerative 
circuit including an inductive wave-trap 
in the antenna circuit. I live within 
three miles from four powerful broad- 
casting stations and cannot get much 
when they are going, so I know I will 
have to use the wave-trap. Can you also 
tell me how to make the trap? 
ELDRED J. BARNES 
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_ Answer: The circuit you require is given 
in Figure 1. The parts you will need are the 
following: 


Li and L2—primary and secondary coils of 
the inductively coupled trap; 

L3 and L4—primary and secondary coils of 
an ordinary variocoupler ; 

VCl rie VC2—variable condensers, .0005 
mfd.; 

GC—grid condenser, .00025 mfd.; 

VGL—variable grid-leak; 

VAR—variometer ; 

TEL—headphones ; 

R—filament rheostat, 6 ohms. 


Use a soft detector tube, such as the C-300 
or the UV-200 tube. 

Coil LI is made by winding twelve turns of 
No. 18 DSC copper wire over the periphery 
of a honeycomb coil, size L-50, which serves 
as the secondary coil L2. 


Figure 1: A tuned-plate regenerator em- 
ploying a wave-irap in the antenna circuit. 
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Low-wave Receptor 


QuesTIonN: I would like to get a 
circuit for short-wave reception. I want 
to use the circuit in a home-made set for 
use with headphones, and for this pur- 
pose don’t want to use more than one 
stage of audio-frequency amplification. 
Can you give me one of the latest cir- 
cuits for this purpose together with the 
necessary data for its construction ? 

WALTER CLARK 


ANSWER: A circuit that will be satisfactory 
for the purpose you have outlined in your 
query is drawn for you in Figure 2. 

The parts you will require are given in the 
list below : 

Li—tuning coil; 

L2—tickler coil a or duolateral 

coil, size L-35) ; 

VC1—variable condenser, .0005 mfd. 

VC2—vernier variable niece 

mfd.; 

C—mica fixed condenser, .0003 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid-leak ; 

Rl—filament rheostat, 6 ohms; 

R2—filament rheostat, 20 ohms; 

AFT—audio-frequency amplifying trans- 

former ; 

TEL—telephones; 

two sockets. 

a: tuning coil LI may be made by wind- 

40 turns of No. 18 DSC copper wire on a 
i e 3 inches in diameter and tapping the 
lower end at the 32nd, 34th, 36th, 38th and the 
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FicureE 2: Circuit for recep- 
tion of short waves, which 
includes one stage of audio- 
frequency amplification. 
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40th turns. The ground is connected to the 32nd 
turn and the antenna is connected to a tapped 
switch connected to the taps. The honeycomb 
coil should be mounted on a shaft at the grid 
end of the coil L1, so that it is rotatable. 

Use a soft tube, such as a C-300 or a UV-200 
tube, for the detector, and a hard tube, such 
aoe DV-3 or the UV-20l-a or the C-301-a 
tube. 


Smallest Antenna for the 
Tobias Tuner 


QuEsTIon: What is the smallest size 
of indoor antenna that can be used with 
the Tobias indoor-antenna tuner? Can I 
use a short wire in one room? I live in 
a Y.M.C.A. and have but one room. 

J. H. 

Answer: This tuner will work in a room six 

feet by ten feet. Put up a wire twenty to 


twenty-five feet long in back of your picture 
moulding and you will have good results. 


The Proper Contact for Galena 


Question: What kind of contact or 
catwhisker is most suitable for use with 
the galena crystal for a reflex detector? 

WILL ADAMS 

Answer: A flexible spiral of springy wire 

with small pressure will give best results in lo- 


cating and holding the proper adjustment with 
this type of crystal. 


416 POPULAR RADIO 


V 


L, Leo 


GC, 


R2 


i B'22hv B'67AV. 


ul 


Impedance Tuning for Radio- 
frequency Amplification 


QvuEsTiIon: I have been using, for the 
past year, the regular two-variometer, 
regenerative circuit. I would like to ex- 
periment with a radio-frequency hook-up 
using these two variometers for tuning 
two stages of radio-frequency amplifica- 
tion. Can you give me the proper dia- 
gram of connections that I should use, 
with the necessary constants for the 
condensers, rheostats and grid-leaks? I 
wish to use the UV-200 tube for the de- 
tector, and hard tubes for the amplifiers. 
Kindly include one stage of audio-fre- 
quency amplification to the circuit. 

H. G. TRrowELLY 


ANSWER: A circuit for the purpose you 
mention is given in Figure 3. The parts you 
will require and their constants are given in 
the following list: 

Li and L2—primary and secondary wind- 

ings of an ordinary variocoupler; 

VC—variable condenser, .0005 mfd.: 

GC1—mica fixed condenser, .0005 mfd.; 

GC2—mica fixed condenser, .00025 mfd.; 

VARI and VAR2—variometers for the 

plate circuit; 

GL—grid-leak, 1 megohm; 

VGL—variable grid-leak: 

R1, R2 and R4—fillament rheostats, 30 ohms: 

R3—filament rheostat, 6 ohms: 

AFT—audio-frequency amplifying 

former; 

J—single-circuit jack. 

Use the soft tube in the third tube socket 


trans- 


. 
+ 
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with the potential from the “B” battery re- 
duced to about 22% volts, as shown in the dia- 
gram. You will find that the 30-ohm rheostats 
are necessary in the radio-frequency stages in 
order to control regeneration when you get 
the two variometers in tune. 


Transformer-coupled and Tuned- 
radio-frequency Amplification 


QveEsTIon: I have been following your 
“What Readers Ask” department ever 
since your magazine was brought out. | 
have made many of the more simple sets 
and two of the more complicated ones. 
Now I would like to make another one 
with two stages of radio-frequency am- 
plification. 


One of the sets that I have made 
contained one stage of transformer- 
coupled radio-frequency amplification. 


What I would like to have you tell me 
is whether or not tuned-radio-frequency 
amplification is really more efficient than 
ordinary transformer-coupled amplifica- 
tion. 

I know that it is more difficult to tune, 
but what I want to know is whether the 
tuned variety will give me more signal 
strength, more distance, better results 
generally, than the same number of tubes 
used with the transformer-coupled va- 
riety. I have two circuits picked out of 
vour magazine, one of each variety, and 
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Frcure 3: Two stages of variometer-tuned radio-frequency amplification, vacuum- 
tube detector and one stage of audio-frequency amplification. 
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I am only waiting for your advice before 
I start in to build one of them. The 
choice lies with you. 

RoserT DENNIS BROWN 


Answer: The tuned-radio-frequency ampli- 
fication will give the best results, because the 
efficiency per stage is higher. This is due to 
the fact that the circuits are tuned to the par- 
ticular wavelength that you desire to receive. 
The tuned variety will give you better results 
for DX reception, although you will not no- 
tice much difference in volume on local work. 
The tuned variety will also be more selective. 


Tube Loading in a Reflex 


Question: In a reflex receiver, the 
amount of radio-frequency load on each 
tube increases per stage. Then, when the 
radio-frequency currents are finally recti- 
fied by the detector, they are reflexed 
back on the radio-frequency tubes. Then 
again, the audio-frequency load on each 
tube increases per stage. The last stage 
or stages would, it seems to me, be car- 
rying a pretty large load while the first 
stage or stages would be carrying rela- 
tively small loads. 

Now, if enough stages were used, the 
load on the last tubes would be too 
great, and I believe that larger tubes 
should be used in the last stages. Am I 
correct? I got the thought when listen- 
ing to a friend’s reflex. He complained 
to me that it worked very well on medi- 


the set are strong impulses. 


um signals, clear and undistorted. But, 
when a loud signal was tuned in, the 
signals were mushy and distorted. I went 
over to look at the set and found the 
symptoms he had told me of were true. 
Are my surmises correct? 

Wittram D. Hayes 


ANSWER: You are right as far as theory 
goes. And you are right where the radio- 
frequency impulses supplied to the input of 
J This would sub- 
stantiate the results your friend got on large- 
volume signals. They were distorted because 
the last tubes were overloaded. 

Grimes, in his work on the reflex principle, 
has devised a type of circuit for obtaining 
proper tube loading. His development is 
called the inverse-duplex. 

The general scheme of his circuit arrange- 
ment is such that the radio-frequency load on 
each tube increases per stage, then the radio- 
frequency current is rectified by the detector, 
and the audio-frequency impulses reflexed on 
the last stage of radio. The audio-frequency 
output of this tube is then reflexed on the 
next preceding tube and so on to the first tube 
(the first radio-frequency stage). In this way 
the tubes slightly loaded with radio-frequency 
currents are heavily loaded with audio-fre- 
quency currents, and the tubes heavily loaded 
with radio-frequency currents are only slightly 
loaded with audio-frequency currents. This 
distribution of the radio and audio-frequency 
loads applied to the tubes is designed to keep 
the plate current variations well within the 
characteristics of the tubes, and thus, only one 
type of tube is necessary and the last stages 
will not be overloaded. 

We recommend that you become familiar 
with the latter type of circuit as recently pub- 
lished in this magazine. 
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A Novel Circuit Employing One 
Stage of Tuned-radio-frequency 
Amplification, Regenerative 
Detector and One Stage of 
Audio-frequency 
Amplification 


Question: Will you please give me 
your criticism on the accompanying cir- 
cuit? I have been experimenting with it 
for the last two months and have had some 
rather surprising results. It is, however, 
rather critical, and I am unable to over- 
come this condition. I thought that 
maybe you would be interested enough 
in it, on account of its novelty, to try 
it out in the laboratory, and fix up the 
circuit so that the condition of unstabil- 
ity would be eliminated. If you could 
do this, I would like to have the cor- 
rected circuit published, as I have had 
results on distance reception that have 
really been extraordinary. I will watch 
the “What Readers Ask” department for 
the necessary data. If you make any 
changes in the constants please give the 
new constants with the diagram. 

HAMILTON ROUGH 

Answer: This is an interesting circuit and 


the changes we have made, after testing the 
circuit in the laboratory, help to stabilize op- 
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eration greatly. Especially the addition of the 
condenser C. The diagram of electrical con- 
nections in the improved circuit is shown in 
Figure 4. The list of parts and their con- 
stants is given below: 
L1 and L2—honeycomb coils, size L-25 and 
L-50, respectively ; 
L3 and L4—honeycomb coils, size L-50 and 
L-60, respectively ; 
L5—honeycomb coil, size L-25; 
VCl—variable condenser, .001 mfd.; 
VC2 and VC5—variable condensers, .0005 


mfd.; 

VC3 and VC4—variable condensers, .00025 

mfd. ; 

R1, R2 and R3—filament rheostats, 30 ohms; 

P—potentiometer, 400 ohms: 

C—mica fixed condenser, .001 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—grid-leak, 2 megohms; 

AFT—audio-frequency amplifying 

former; 

J—single-circuit jack. 

The coils L1 and L2 should be mounted in 
double honeycomb-coil mountings, and the 
coupling varied by swinging one coil. Like- 
wise with coils L3 and L4. It may be found 
necessary to reverse the leads to coil L1 to get 
proper control. 

Use hard tubes, such as the UV-20l-a or 
C-301-a or Deforest DV-3 tubes. 

The tuning is controlled by condensers VC], 
VC2 and VC5, while regeneration is con- 
trolled by condensers VC3 and VC4. 


trans- 


How to Clean Your Panels 

Question: What kind of solution 
should be used for cleansing the com- 
position panel of a radio receiver? I 
first thought water would be good and 
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Figure 4: New circuit that employs capacity feed-back in the radio-frequency am- 


plifier. 


Although the controls are rather numerous, the results on long-distance 


reception are extraordinary. 


GL 


GC 


then, upon more reflection, I decided that 
it might harm the set. Am I right? 
Next I thought of some form of furni- 
ture oil. This would be all right, would 
it not? At any rate, please let me know 
what is the best to use. | 
J. L. M. 
ANSWER: Water would be harmful. It 
might cause serious damage if it ran into the 
switch taps or between insulated parts. It 
would also damage windings and cause leak- 
age generally. The proper thing to use is al- 
cohol. This will remove grease and finger- 


marks and will evaporate without any traces 
Leing left behind. 


Ranges to be Expected with 
Crystal Receivers 

QveEsTION: I live about six miles 
from three broadcasting stations in this 
city. I am unable to leave the house on 
account of an accident, and, therefore, I 
believe that a radio set would help con- 
siderably to pass away the time until 
my leg gets well. Now, as we have no 
electricity in our house for charging 
batteries, I will have to use a crystal 
set or else use a vacuum-tube set with 
dry batteries. 

\Will you please tell me if the crystal 
set will enable me to receive the broad- 
casting from these three stations at this 
distance? I can have some of my 
friends put me up a fine long antenna, 


we have lots of space, and I want to 


use the head telephones. Would the 
crystal set do it? Or, will I have to get 
a tube set anyway ? 
HAroLD ENSIGN 

ANswer: The crystal set should give you 
good headphone reception at your distance 
providing that the broadcasting stations have 
a power of 500 watts or more, and providing 
that you can get up a good long antenna of 100 
to 150 feet in length. 

Ordinarily, crystal receivers give consistent- 


ly favorable results up to a distance of 15 
miles. 


Receiving Antenna for the 
Craig Set 
QueEsTIoN: How many strands do I 
need in my antenna for reception with 
the Craig two-tube set. I can string it 
up about 125 feet long. 
GEORGE MOORE 


ANSWER: One wire of this length will be 
suitable. 


Silk-covered or Cotton-covered 
Wire? 


QuesTION: Which do you consider 
the best insulation for the copper wire 
used for winding coils for radio tuning 
instruments, cotton or silk? 

GEorGE Moore THOMSON 


Answer: Silk wire is the better of the two. 
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A Novel Circuit Employing One 
Stage of Tuned-radio-frequency 
Amplification, Regenerative 
Detector and One Stage of 
Audio-frequency 
Amplification 


QuESTION: Will you please give me 
your criticism on the accompanying cir- 
cuit? I have been experimenting with it 
for the last two months and have had some 
rather surprising results. It 1s, however, 
rather critical, and I am unable to over- 
come this condition. I thought that 
maybe you would be interested enough 
in it, on account of its novelty, to try 
it out in the laboratory, and fix up the 
circuit so that the condition of unstabil- 
ity would be eliminated. If you could 
do this, I would like to have the cor- 
rected circuit published, as I have had 
results on distance reception that have 
really been extraordinary. I will watch 
the “What Readers Ask” department for 
the necessary data. If you make any 
changes in the constants please give the 
new constants with the diagram. 

HAMILTON RouGH 

Answer: This is an interesting circuit and 


the changes we have made. after testing the 
circuit in the laboratory, help to stabilize op- 
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eration greatly. Especially the addition of the 
condenser C. The diagram of electrical con- 
nections in the improved circuit is shown in 
Figure 4. The list of parts and their con- 
stants is given below: 
L1 and L2—honeycomb coils, size L-25 and 
L-50, respectively ; 
L3 and L4—honeycomb coils, size L-50 and 
L-60, respectively ; 
L5—honeycomb coil, size L-25; 
VCl—variable condenser, .001 mfd. ; 
VC2 and VCS5—variable condensers, .0005 


mfd.; 
VC3 and VC4—variable condensers, .00025 


mfd. ; 

R1, R2 and R3—filament rheostats, 30 ohms; 

P—potentiometer, 400 ohms: 

C—mica fixed condenser, .001 mfd. ; 

GC—mica fixed condenser, .00025 mfd.; 

GL—grid-leak, 2 megohms; 

AFT—audio-frequency amplifying trans- 

former ; 

J—single-circuit jack. 

The coils L1 and L2 should be mounted in 
double honeycomb-coil mountings, and the 
coupling varied by swinging one coil. Like- 
wise with coils L3 and L4. It may be found 
necessary to reverse the leads to coil L1 to get 
proper control. 

Use hard tubes, such as the UV-20l-a or 
C-301-a or Deforest DV-3 tubes. 

The tuning is controlled by condensers VC], 
VC2 and VCS, while regeneration is con- 
trolled by condensers VC3 and VC4. 


How to Clean Your Panels 

QvesTIon: What kind of solution 
should be used for cleansing the com- 
position panel of a radio receiver? I 
first thought water would be good and 
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Ficure 4: New circuit that employs capacity feed-back in the radio-frequency am- 


plifter. 


Although the controls are rather numerous, the results on long-distance 


reception are extraordinary. 
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GC 


then, upon more reflection, I decided that 
it might harm the set. Am I right? 
Next I thought of some form of furni- 
ture oil. This would be all right, would 
it not? At any rate, please let me know 
what is the best to use. | 
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ANSWER: Water would be harmful. It 
might cause serious damage if it ran into the 
switch taps or between insulated parts. It 
would also damage windings and cause leak- 
age generally. The proper thing to use is al- 
cohol. This will remove grease and finger- 
marks and will evaporate without any traces 
Leing left behind. 


Ranges to be Expected with 
Crystal Receivers 

QvueEsTION: I live about six miles 
from three broadcasting stations in this 
city. I am unable to leave the house on 
account of an accident, and, therefore, I 
believe that a radio set would help con- 
siderably to pass away the time until 
my leg gets well. Now, as we have no 
electricity in our house for charging 
batteries, I will have to use a crystal 
set or else use a vacuum-tube set with 
dry batteries. 

Will you please tell me if the crystal 
set will enable me to receive the broad- 
casting from these three stations at this 
distance? I can have some of my 
friends put me up a fine long antenna, 


ap 


we have lots of space, and I want to 
use the head telephones. Would the 
crystal set do it? Or, will I have to get 
a tube set anyway? 
Harotp ENSIGN 

ANSWER: The crystal set should give you 
good headphone reception at your distance 
providing that the broadcasting stations have 
a power of 500 watts or more, and providing 
that you can get up a good long antenna of 100 
to 150 feet in length. 

Ordinarily, crystal receivers give consistent- 


ly favorable results up to a distance of 15 
miles. 


Receiving Antenna for the 
Craig Set 
QuEsTION: How many strands do I 
need in my antenna for reception with 
the Craig two-tube set. I can string it 
up about 125 feet long. 
GEORGE Moore 


ANSWER: One wire of this length will be 
suitable. 


Silk-covered or Cotton-covered 
Wire? 


QuesTIoN: Which do you consider 
the best insulation for the copper wire 
used for winding coils for radio tuning 
instruments, cotton or silk? 

GEorGE Moore THOMSON 


ANswER: Silk wire is the better of the two. 
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Items of general interest that you ought. to know; bits of useful information that 
every radio fan ought to know. 


CONDUCTED BY DAVID LAY 


Do Earthquakes Cause Static? 


Tus idea is suggested by a French radio 
amateur, M. Robert Lenier. He has compared 
the records of the occurrence of heavy static 
both at sea and ashore at the times when earth- 
quakes have been reported. There appears, he 
Says, to be a considerable degree of corre- 
spondence. A severe earthquake shock any- 
where on earth is likely to be accompanied by 
static of unusual severity. No theory is sug- 
gested, but M. Lenier urges that further in- 
vestigation is desirable. 


x x * 


“Radiocasting” Not Approved by 
Word Expert 


Dr. Frank H. VIzETELLY, managing editor 


of the New Standard Dictionary, is not favor- 


impressed by the newly-coined word 


ably 
according to an article by him 


“radiocasting,” 
in the New York Herald. 
ably live. to see the time,” he says, “when, just 
as we ‘phone’ and ‘wire,’ we shall ‘radio,’ 
and the people will understand what is meant 
without the necessity of our adding any suf- 
fix to convey the sense of dissemination.” In 


the meantime Dr. Vizetelly thinks that the fa- 


miliar and popular “broadcasting” is as good. 
as any word that we have. 
ko ok Ss 
New Detector Uses Colloidal 
Solution ~ 


THE use of colloidal solutions, containing a 


multitude of very tiny solid particles, as a 
means of detecting radio signals, has been sug- 
gested many times. The tiny particles carry 
electric charges and behave, therefore, in much 
ae same way as the electrons do in a vacuum 
tube. 


troduced into such a solution, the apparatus 
becomes a fairly good detector. The chief dif- 
ficulty is to keep the colloidal solution in the 
best condition for detection. This difficulty is 
said to have been solved by a new German de- 


“We shall prob-' 


When three electrodes, corresponding . 
to the plate, the grid and the filament, are in- 


vice in which the solution is a mixture of gal- 
lic acid and a compound of iron. This mix- 
ture is almost exactly the same thing as the 
old-fashioned kinds of ink made out of oak 
galls and iron. 


Æ x x 


Eiffel Tower to Replace Spark 
with Tubes 


Tue chief radio station of the French Gov- 
ernment at the Eiffel Tower in Paris, has de- 
cided to abandon the spark transmitters that 
have been in use there for many years and 
that have been objected to by French listeners 
because- of interference with broadcast- pro- 
grams. The spark sets are to be replaced by 
tube oscillators driven by the newly invented 
demountable vacuum tubes of Dr. F. Holweck. 


One of these demountable tubes with a power- 


rating of 30 kilowatts has been constructed 
recently. and is under test. 


* æ * 


Patent Vaccuum Tube is Operated 
by Radium 


A PATENT has been granted in- France on a 
vacuum .tube that has no filament, the necessary 
electrons being supplied by a small quantity'of 
radium or of some other radio- active element. 
The amount of radium necessary is not stated 
in the patent, but is probably fairly large, the 
electron emission from radium being rather 
a small quantity. 


* * * 


Does Moonlight Affect Radio? 

AccorDING to the American Radio Relay 
League there has been some evidence in the 
course of long-wave tests with transatlantic 
telegraphy that radio transmission is better at 
times of full moon ‘than at other times.’ It is 
difficult to see any reason for this, but. any- 
thing is possible in radio. The League sug- 
gests that interested amateurs make series of 
careful observations, which is something that 
certainly ought to be done. 
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BROADCASTS 


“Curfew” for Radio — 
-= Loudspeakers 


Rapio enthusiasts who own loudspeakers are 
Subject to fines if their use of these instru- 
ments late at night disturbs the neighbors, 


‘ Magistrate Gresser held in a Jamaica (N. Y.) 
. court recently. He found a radio fan guilty of 
' violating a city ordinance when neighbors tes- 


tified that. he kept his loudspeaker going loud 


` enough’ to disturb them after nine o'clock at 


night. 2 = 4 
Taxicabs Dispatched by Radio 


W. O. ArRzINGER of Birmingham, Alabama, 
has been working for a number of months on 
a radio transmitter with which to dispatch 
taxicabs. He announces that his invention 
is now perfected. Mr. Arzinger claims that 
with one of his transmitters in the central 
taxicab office and a receiving set in each taxi- 
cab, the central office will be able to get in 
touch with any driver at a moment's notice. 


Stringent Ruling Arouses 
British Amateurs 


A SHORT sentence in the new government 
regulations regarding amateur transmission, 
which passed almost unnoticed at first, is to 
the effect that “messages shall be transmitted 


Keystone | 


' solely to such experiments.” 
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only to stations in Great Britain or Northern 
Ireland which are actually co-operating with 
the licensee’s experiments, and shall relate 
If not modified, 
this rule will- prohibit any further. two-way 
communication by British amateurs with those 
in.any other:country. ‘An organized campaign 


: against. the ruling’ is to be made and there is 
. hope:that a change in the regulations can be 


put through, > = > 
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Loudspeaker in Paris Subways 


THE Paris subways have followed New 
York in adopting for one of their Mines a sys- 
tem of loudspeakers to announce the station 
names. If the experiment is successful, this 
method will be extended to the entire subway 


system. 
* * #* 


Indian Guides Terrified by Radio 


A PARTY encamped on Dog Lake, about nine 
hundred miles north of Cleveland, had in their 
outfit a portable radio set. One night the set 
was brought out and tuned in to a dance pro- 
gram from WTAM. The Indian guides, none 
of whom had ever seen or heard of radio, 
watched in silence for a few moments and 
then took to their canoes. They refused to 


return until the radio set had been packed 
away again. 


A CABARET 4 LA RADIO 
That radio waves and water waves may be happily blended into an antidote for hot 


weather is the assurance of Popurar Rapio’s special correspondent in Parts. 


And 


he offers this picture as evidence. 
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Radio Aided Relief After 
Ohio Tornado 


THE navy answered its first “SOS” from 
the land when the naval radio operator of the 
cruiser Wilmington, anchored in Put-in-Bay, 
picked up fragments of radio calls which in- 
dicated that the cities of Sandusky and Lorain 
were practically destroyed by the tornado. 
The cruiser Dubuque went to Sandusky and 
the Wilmington to Lorain; they aided mate- 
rially in guarding the cities, furnishing medi- 
cal assistance and supplies to the injured and 


homeless. 
x * * 


New Wavelengths for Amateur 
Transmitters 


ALL the radio amateurs who own transmit- 
ting sets are rejoicing over the news that Secre- 
tary Hoover’s radio aides have opened four new 
short wave bands for their exclusive use. Gen- 
eral and restricted amateur radio station li- 
censes now permit the use of the wavelengths 
between 75 and 80 meters; 40 and 43 meters; 
20 and 22 meters; and 4 to 5 meters, for pure 
CW telegraphy, 24 hours a day. On these low 
waves the antenna circuit must not be direct- 
ly coupled to the transmitting circuit; this pro- 
vision is made in order to minimize key thumps 
that might be heard on other waves. Other 
forms of amateur transmission will continue, 
just as usual, on the waves from 150 to 200 
meters. 


* * * 


A Remarkable French Crystal Set 


THE circuit shown in the accompanying dia- 
gram for a crystal set was worked out by a 
French amateur; it is so arranged that the 
variable condenser can be thrown either in 
parallel with the tuning inductance or in series 
with it. Closing the center switch alone places 
the condenser in series. With the center 
switch open and the end ones closed the con- 
denser is placed in parallel. 
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Loudspeaker Made from 
Roll of Paper 


A FRENCH amateur has constructed a work- 


able loudspeaker from materials that almost. 


everyone has at hand, for no cost at all. 

First he takes a sheet of heavy wrapping 
paper and rolls it into the conical shape of a 
megaphone except that the pointed end is left 
closed. About three inches in front of this 
point he cuts two small holes, one on each side 
of the cone. Through these he thrusts a six- 
inch piece of bamboo fishing rod, the pith of 
which has been removed. In the center of this 
there is a notch. Against the two ends of the 
bamboo tube thus formed he places the open- 
ings in the rubber caps of his headphones. The 
bamboo tube receives the sound, which then es- 
capes through the notch in the bamboo and 
goes out through the paper cone. 

* * x 


Amateurs Transmit on Trains 

ON a run from London to Newcastle, Brit- 
ish amateurs were successful in exchanging 
messages with 6XX in London and with nu- 
merous amateur stations along the route. A 
special car was attached to the “Scotch Ex- 
press” in which the transmitting and receiv- 
ing apparatus was installed. Unlike most ex- 
periments of this kind, the antenna, instead of 
being strung along the top of the car, was lo- 
cated inside. 

* * * 
Radio Amateurs in Touch with 
MacMillan Expedition 
A YEAR has passed since Captain Donald B. 


MacMillan sailed on his schooner Bowdoin 
for the Polar regions. During this period, 


(which includes the complete cycle of Arctic 
daylight and darkness) positively reliable com- 
munication was maintained for nearly seven 
months, with amateur operators of the Amer- 
ican Radio Relay League, while intermittent 
contact was had at various times during the 
remainder of the trip. 


FRENCH CRYSTAL SET THAT COVERS WIDE 
WAVELENGTH RANGE 


Here is a variation of the scries-parallel switch used in this country as 
worked out by a French experimenter. It 1s particularly useful in Eu- 
rope, where the broadcasting is done on many bands of wavelengths. 
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Union Trust Co. 
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THE OLDEST BROADCAST ARTIST IN THE WORLD 


‘- Moses Cleaveland, a 102-year old. grandnephew of the Moses Cleaveland who founded 


the city of Cleveland, recently sent a message to the radio fans from a glass-en- 


Radio Waves Suggested for 
Water Finding in Deserts 


Mr. Oskar. Taussig, -a distinguished. Aus-— 
trian ‘engineer,, suggested to the recent World - 


Power Conference in London the use of radio . 
waves . sent: downward: from airships for the : 


purpose of locating bodies of underground 
water as well as deposits of minerals. 
possibilities in- this direction forecast in the 
August, 1924, issue of Porutar Rapio are 
stated by Mr. Taussig to have been realized 
by an invention recently made in Austria. 
Short waves are sent out continuously from a 
transmitter on a Zeppelin airship. When these 
waves are reflected upward by the buried rock 
strata, that is an indication of either hidden 
mineral deposits or underground water. 


The .- 


- closed booth installed i in broadcasting station WJAX. Until evidence is received to. 
* the contrary, PopuLar Rapio will believe that Mr. Cleaveland is the oldest-living 
human being whose voice has ever been transmitted. 


Crooks Listen in on Police 
Reports 


Crooxs are only a step behind the enterpris- 
ing sleuths in the use of radio, according to 
information received via the “stool pigeon” 
route. While elaborate broadcasting systems 
have been devised by Bureaus of Criminal 
Identification throughout the country, by which 
‘descriptions of fugitives from justice are fur- 
nished various police departments, the crooks 
are now listening in themselves, police have 
learned. As soon as a.description has been 
broadcast a brother in crime instantly notifies 
the fugitive that he is a marked man—and the 
crook lays his plans accordingly. As a result of 
the “listening in” habit of crookdom police now 
are planning to send all radio bulletins by code. 
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A Broadcast-Gall for Help 


AN appeal for volunteers to give blood to 


save the life of a woman in a Philadelphia 


hospital was broadcast by station WFI recent- 
ly. Thirty marines from the Philadelphia 
Navy Yard offered to submit to the transfu- 
sion. It is said that the patient now has more 
than a fighting chance for recovery. 

* x 


How Radio Effects Real 
_ Estate Values 


REAL estate dealers say that a good location 
for radio broadcast reception is often a factor 
in the sale of a house or a plot of ground to 
the home builder. That the importance of this 
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, RADIO WITH YOUR SHINE 
This enterprising lad, Joseph Camerato of 
New York, has installed a compact dry-cell 
tube radio set in his shoe-shine box. He re- 


ports a healthy increase in trade as a result. 
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point- is- recognized is shown by an advertise- 
ment which appeared recently in one-of the 
metropolitan newspapers: “Farm for sale; nine 
room house: fruit trees; 2 hours by rail from 
New York; excellent radio reception, KGO 
being heard consistently on one-tube set. Price 


—. Box ——.” 
x * > 


Amateur Communication Con- 
flicts with Commercial Traffic © 


H. J. Jesse, Jr, prominent radio experi- 
menter of Leiden, Holland, was arrested for 
exchanging messages by radio with an amateur 
in the United States. The case was dismissed 
on the ground that regular telegraphic com- 
munication in competition with commercial 
traffic was not intended, and the clerk of the 
open ministry congratulated the defendant for 
having communicated with a station in Amer- 
ica. All of which shows that the science of 
private radio communication among the radio 
experimenters has grown much faster than the 
antiquated laws governing the subject. 

k * > 


New Radio Sets for 
Army Airplanes 


Tue recently demonstrated Army Air Serv- 
ice radio transmitting and receiving set 
for observation planes, is remarkable for its 
lightness; it weighs only 110 pounds without 
the batteries. The transmitter uses four tubes 
and a master-oscillator circuit. The receiving 
equipment is basically a super-heterodyne of 
eight tubes. In a special test of these sets in 
two fast, single-seater planes traveling at 
about 150 miles an hour, perfect telephone con- 
versation was maintained, with only wing-tip 


antenna. 
x * *® 


Portuguese Now Legally Own 
Receiving Sets 


ACCORDING to a recent decree of the Portu- 
guese Government, authority to install and op- 
erate radio-telephone- apparatus is now granted. 
Prior to this action, no legal right existed 
whereby receiving sets could be installed, al- 
though no objection had been interposed by the 


government. 
* k ® 


A Unique Demonstration of 
Radio Phenomena 


A RADIO amateur of St. Thomas, Ontario, 
recently staged an interesting demonstration 
of the speed of radio waves. Station WTAM 
in Cleveland was broadcasting a late dance 
concert when the experimenter called up on 
the long-distance telephone and then put the 


transmitter of the land line against: his loud- - 


speaker. The speed of the round trip of the 
signals was so great that the music came back 
from Canada at the same instant that it’ was 
going into the microphone in the next room. 
Of course the transmission required the merest 
fraction of time, but the listener’s ear was un- 
able to detect any lag. 
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_ Ringing Noises - oe 


- 


ge -areca -number- of: manufac-: 
_ turers who» have now.on the market new. 
types of sockets in which the tubes-are. 


suspended - by. spring contacts: or sup- 


use of:-this kind of socket in a radio 


‘receiver. that has been noisy up to the 
time of. change. will go a long- way 


towards -elimination of this noise. 


-The noise is often caused by the sound. 
waves from the loudspeaker causing me-. 


chanical vibration of the cabinet of the 
set, with corresponding vibrations of 
the tubes and .their elements. When the 
elements. of the tubes vibrate, the spac- 
ing between the grid, plate and filament 


varies and the plate current of the tube 


varies, thus producing a howl. 

If this has been your trouble it would 
be worth while to change to cushion- 
mounted sockets. 


Short Connections Make 
for Efficiency 
Try to keep all the grid and plate 
connections as short as possible. This 
will place the maximum amount of 


energy where it belongs and prevent. it 
leaking out to other parts of the circuit 


where it can do no work and where 
it may do harm. 


`. Keep the grid wires short and: iso- 


lated from other connections as far as 
possible. Never run the plate connec- 
tions near the grid connections. 


The. 


Where to Place.a boudpeaker 


, A LOUDSPEAKER should not be set at 
the. ‘side’ of .the set -where the antenna 
and ground 1 wires are ‘brought out. Keep 
it: on the’ other side of the receiver and 
at least a foot. away. Neither should 
the wires connecting the loudspeaker to 
the set run near the antenna and ground 
wires of the battery leads. If they do 
they will cause distortion. Keep them 
clear of the external wiring to the re- 
ceiver. 


Jeane the Insides of 
- Radio Reception 


Ip’ you are really interested in find- 
ing ‘out all about radio reception and 
its peculiarities and accompanying phe- 
nomena, do not fail to read every line 
of the series of helpful articles on this 
subject now running in this magazine 
from the pen of John V. L. ‘Hogan. 
They will tell you many things that you 
really should know and that would take 
you years to find out by yourself. 


Round or Square Bus-wire? 


THE square bus-wire makes a very 
pretty job if you have the time or the 
patience to bend each corner exactly 
square, but sometimes the result does not 
always look very neat. | 

The round wire (tinned) is easier 
to work with and the final result looks 
just as neat, and you do not have to 
take as much time to do it. 
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A Tip on Drying Out Your Coils 


Use no kind of binder on radio 
tuning coils if you make them your- 
self. The usual insulating paint or 
varnish or shellac will add to the dis- 
tributed capacity of your coils and make 
them tune broadly or it may even cause 
leakage losses that will be greater than 
that caused by moisture absorption of 
the coils when left dry. 

If the coils are kept in a protected 
position, not near open windows, they 
will not gather much moisture. 

If your coils do get damp you can 
dry them out by placing a turned-on 
electric drop light near them. Just take 
the electric lamp on a cord and put it 
inside the cabinet, near the coils and 
close the lid of the cabinet and leave 
it for an hour or so. 


Testing Out a Coil Winding 
for Open Circuit 


SOMETIMES a radio set fails to func- 
tion on account of a broken connection 
in one of the transformer windings or 
in one of the tuning-coil windings. 

An easy way to detect an open circuit 
is to connect a telephone receiver in 
series with an ordinary dry-cell and the 
coil to be tested. Then, upon opening 
and closing one of the connections, a 
click should be heard in the receivers 
if the winding of the coil or winding 
is continuous. If no click is heard, the 
winding is broken and it should be re- 
placed or repaired. 

Such a test will sometimes save many 
long hours spent in locating trouble in 
a receiver. 


Where to String the Antenna 


NEVER put up an antenna near power 
wires, for obvious reasons. Never put 
up an antenna so that it runs through 
trees, near brick structures, near steel 
smokestacks or near any kind of steel or 
stone structure. Antennas should be 
kept at least ten or twenty feet clear of 
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these. 
energy. 

Put up the antenna as free and clear 
of obstructions as possible. The an- 
tenna does not have to run in a straight 
line; it may be bent at right angles, 
using an insulator to support the el- 
bow. 


This will prevent any loss of 


A Tip for Laying Out a Panel 


Ir you decide to build a set from a 
magazine description, it is a good plan 
to cut a piece of heavy paper to the 
exact size called for in the panel draw- 
ing, and then to lay out the centers of 
the holes used for mounting the instru- 
ments. 

Then fasten the paper onto the face 
of the panel with clamps. and use a 
center-punch and a hammer to prick the 
centers through the paper onto the panel. 
You will have the holes neatly centered 
and spaced exactly right when vou drill 
the holes and the instruments will fit 
correctly. 


Get Ready Now for 
DX Reception 


Now is the time to plan and decide 
what kind of receiver vou will choose 
for getting the distant programs that 
come in so well during the winter 
months. Start now to check up on 
the popular circuits and ready-made 
receivers so that vou will be all set and 
ready when the distance comes boom- 
ing in. 


Check Up Your Wiring 

ALWAYS go over the connections of a 
set that vou have built yourself a num- 
ber of times before you put it into 
service. This precaution will sometimes 
enable vou to catch a mistake and save 
burned out tubes. 

It is best to have someone else check 
your wiring if possible as they often 
find a mistake that the builder passes 
over as O. K. 
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FACTS YOU HUNT FOR] 


CONDUCTED BY RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 


month in this department. 


Readers are invited to send in questions that have puzzled 


them—but the selection of questions for answer cannot be guaranteed nor can ques- 
lions outside the radio field be answered by mail. 


Why is American radio broadcasting 
recewed in England so much better than 
English broadcasting 1S received over 
here? 


THIs is simply an effect of the difference in 
radio transmission between day and night. The 
difference of time between the United States 
and Great Britain is such that when our sta- 
tions are on the air it is night over the ocean. 
When the British stations are on it is daylight. 


What is a “dull-enitter” valve, men- 
tioned in foreign publications, apparently 
as a kind of vacuum tube? 


Tumis is the British name for the low-cur- 
rent-consumption vacuum tubes, usually called 
“dry-cell” tubes in America, In England 
vacuum tubes are known as “valves,” in refer- 
ence to their action in letting the current pass 
only in one direction. The term “dull emitter” 
refers to the fact that the ‘filamc .ts of these 
tubes emit electrons even when burning dully 
instead of at the degree of brightness neces- 
sary for the older types of tubes. | 


How can I impregnate paper with 
parafin in order to make condensers? 


GET a good grade. of parabu that is pure - 


white in color, not- yellowish. The kind called 
“parawax” is satisfactory. Melt this in a clean 
saucepan or frying pan, being careful to see 
that all the wax is melted to a clear liquid. 
Do not.heat it hot enough to make it smoke 
.more than a very little. Dip the paper in the 
hot wax, the whole sheet at.once, and hold it 
under the wax with a bit of stick until abso- 


lutely no bubbles of displaced air rise from 


the paper. Take the sheet out, let the surplus 
wax drain off it and then let it cool. 


-——_— 


Why ts tt that a lot of trees around a 
house will make it impossible to receive- 
radio concerts there? 


Tuey will not make it “impossible.” There 
is a chance that a heavy growth of trees reach- 
ing up in the air to a considerable height might 
decrease the strength of picked-up signals be- 
cause of the absorptive effect of the trees on 
the radio-waves. This would be the same effect 
as the absorption of the waves by steel build- 
ings. 


What are the “N rays’? 


THESE supposed rays were much talked 
about some years ago as being rays of an un- 
known variety given off by the human body. 


. Scientific investigation failed to establish their 


reality. Every few years someone claims to 
have discovered some new kind of “ray” that 
is produced by the human body or by the mind. 
None of these claims has been proved and 
scientists are very skeptical about the exist- 
ence of any such human radiation. 


What is a thoriated filament? 


Tuis is the filament used in the dry-battery 
tubes. The usual tungsten filament is replaced 
by a filament made of tungsten containing a 
little of the rare chemical element thorium. 
This thorium increases the number of elec- 
trons given off by the filament, so that the 
tube will work at a lower filament tempera- 
ture, which means less filament current. 
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What is the difference between the 
“effective resistance” of an electric cir- 
cuit and the plain, ordinary “resistance” 
that is described in all the books? 


THE simple resistance of a circuit is its re- 
sistance for direct current. This depends only 
on the size of the wire, the material of which 
it is made (for example, copper) and the tem- 
perature. But when you pass a rapidly alter- 
nating or pulsating current, like a radio cur- 
rent, through this same circuit the apparent 
resistance is found to be different from what 
it was for direct current. The “effective re- 
sistance” refers to this resistance for high-fre- 
quency currents. For a full explanation of 
just what the effective resistance is, see the 
text-books of radio science, for instance More- 
croft’s “Principles of Radio Communication.” 


Everyone says that you must scrape 
the paint off a water pipe before fasten- 
ing a wire to it to use as a ground, In 
spite of this I have a ground wire just 
wrapped around a painted pipe and it 
works perfectly. Why is this? 


Doust_ess the paint on the pipe is of a va- 
riety that is a fairly good conductor of elec- 
tricity. Many paints are. If your ground 
works this way that is all right, but it does 
not weaken the force of the general rule that 
a pipe ought always to be cleaned and the 
ground wire fastened to bright, clean metal. 
Even your own ground will probably work 
better if you scrape off the paint and fasten 
the wire in the more usual way. 


Is the so-called fused quartz or fused 
silica any better for condensers than 
other materials? 


It is very good for mountings, side plates 
and the like because it has a very low dielec- 
tric loss as well as low surface leakage. It has 
the disadvantages of being brittle, expensive 
and not available, up to the present, in thin 
sheets. So far as we know, it has not been 
used in making condensers except in laboratory 
researches. It is possible that the new proc- 
ess developed at the Lynn works of the Gen- 
eral Electric Company for making fused 
quartz in quantity may make it available for 
the supports and bases of condensers and for 
other radio instruments, but this is still in the 
future. 


Will metal lath used to support the 
plastering on the walls of a house make 
it imposisble to use a loop antenna for 
reception inside the house? 

Ir will depend upon how completely the dif- 
ferent sections of the metal lath are connected 


to each other electrically. If they are all con- 
nected, so that the house is practically a metal 


cage, the shielding effect will be considerable. 
Even then it is probable that a little energy 
will get in. There will always be some shield- 
ing effect, even when the lath is not well con- 
nected electrically. Metal lath is no thing to 
use on a radio laboratory. In no case, of 
course, will the lath or any other metal in the 
walls interfere with the working of an outdoor 
antenna. 


What do the readings mean on the 
stem of the floating instrument used for 
testing battery acid? 


THESE instruments are called hydrometers. 
The ones used for battery acid read in spe- 
cific gravities; that is, the weight of the liquid 
as compared with the weight of an equal vol- 
ume of pure water. For example, when a stor- 
age battery is properly charged the hydrom- 
eter reading should be about 1.28. This means 
that a pint of the acid would weigh 1.28 times 
as much as a pint of water. Some hydromet- 
ers, made for testing wine, vinegar, oil and 
other liquids, have other scales on them. Do 
not use these to test battery acid unless you 
know the scale and how to convert it into the 
specific gravity scale. 


What is the best way to test the 
polarity of the terminals of a battery or 
a power line? 


THERE are many quick tests but, for con- 
tinual use in laboratory work where it is real- 
ly necessary to be right, nothing beats the 
phenolphthalein test. This is made with a 
teaspoonful or so of a solution of sodium sul- 
phate (Glauber’s Salt) to which you have added 
a very small bit of phenolphthalein. Both sub- 
stances are obtainable at any good drug store. 
Dip the two wires into this solution. The so- 
lution around the negative pole will instantly 
turn red. 


What ts the chemical principle of the 
Edison storage battery? 


On one plate of the battery is a mass of 
powdered oxide of iron. On the other plate 
is hydrated oxide of nickel. When the bat- 
tery is charged the water in the battery fluid 
is decomposed, yielding hydrogen at one plate 
(where the oxide of iron is) and oxygen at 
the other plate. The hydrogen changes the 
oxide of iron into sub-oxide of iron, both in 
their “hydrated” or water-containing forms. 
At the other plate, the oxygen changes the 
hydrated oxide of nickel into peroxide of 
nickel. When the charged battery is used as 
a source of current these chemical changes 
occur in the reverse direction; the sub-oxide 
of iron goes back to the ordinary oxide and 
the peroxide of nickel likewise becomes the 
simple hydrated oxide. 
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CONDUCTED BY JULES WATERSON 


IF you are getting good results with your receiving set, tell your fellow-readers of POPULAR 
Rano how you get them. Give the call letters of the stations you hear, the locations of them, the . 
type of apparatus that you are using and How You Are Using Ir. 


TOO MUCH VOLUME FOR HIM 


“J HAVE been waiting to see if I could find 
some fault with the Cockaday Improved Four- 
circuit Tuner,” is the way a letter begins, 
written by J. C. Luoisi, of no less famous a 
town than Marion, Ohio; but read on: “And 
up to date the only fault I have found is that 
the volume is so great that it will rattle the 
loudspeaker unless the resistance units. are 
switched in. 

“T have received a total of 72 stations on the 
loudspeaker. Unless I get them on the loud- 
speaker, I don’t count them. 

“Situated here in the central part of Ohio, 
I get everything from ocean to ocean. I pick 
up 100-watt stations in Oklahoma, and WGY 
of Schenectady, N. Y., comes in as well in the 
daytime as at night. 

“My receiver is made according to your 
specifications, except that I use U. S. Tool 
condensers and General Radio rheostats, and 
one Thordarson transformer. ~ 

“I can cut out WPAL, 286 meters, at Co- 
lumbus, O., fifty miles distant, and tune in 
WTAY, 283 meters, at Oak Park, Ill., about 
300 miles away, and there, is no interference 
between the two stations.” 

* * x 
THIRTY-FOUR STATIONS ON ONE TUBE 


THE Reinartz circuit is defended in King 
City, Mo. by Carroll M. White, who brings 
in 34 stations with it. While it is considered 
to be one of the worst “squealers” when oper- 
ated improperly, it is highly efficient for dis- 
tance and is usually bothersome only in con- 
gested ‘areas. 

With this simple circuit and a single tube of 
the C-11 type White hears stations from coast 
to coast. On-his list are stations in New York 


and. California, and several: from Texas and / 


other distant states. 


SIMPLE SET REACHES LONDON 


PauL Hampopen, of Ridgefield School, Ridge- 
field, Conn., claims the record of hearing four 
English stations and twenty-four others more 
than a thousand miles away. and his hook-up 
is nothing more unusual than the tuned-plate 
regenerative circuit which uses a variocoupler, 
a variable condenser and a variometer. 

His distant stations were received on the de- 
tector and one stage of audio-frequency am- 
plification. His antenna is 125 feet long and 
50 feet high. 

The English stations tuned in were 2LO, 
5WA, 5NO and 6BM. On the Pacific Coast 
he has logged KGO, KHJ and KMO. He also 
reports hearing CKCK in Saskatchewan and 
CYB in Mexico City. Altogether he has re- 
ceived 173 stations, according to his letter. 

Pe ee 


HOME-MADE SET TRAPS 232 STATIONS 


A SET made of three home-made spiderweb 
coils has picked up 232 stations in Toledo, 
Ohio, according to Charles T. Kirk of 3441 
Island Avenue. The set has two stages of 
audio-frequency amplification. The antenna is 
of number eighteen wire, only thirteen feet 
long, strung directly above the set. 

His list includes WKAQ, San Juan, Porto 
Rico; PWX, Havana, Cuba; KHJ, Los An- 
geles, Cal.; KFAE, Pullman, Wash.; KGW, 
Portland, Ore.; KFAF, Denver, Colo.; 
WFAA, Dallas, Tex.; WFAH, Port Arthur, 
Tex.; WCAG, New Orleans, La., and CFCN, 
Calgary, Canada. 

x * & 


CALIFORNIA SURPRISED HIM ` 


“I HAD a surprise Sunday night,” says F. J. © 
Broker of Milwaukee, Wis. “With my Haynes 
DX receiver, I tuned in at 11:15 p.m. on KHJ 
of Los Angeles, Cal. I use only three tubes.” 
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FOUR-TUBE NEUTRODYNE PICKS UP 75 STA- 
TIONS IN ONE EVENING 

A NEUTRODYNE-REFLEX using four tubes is 
the best set today for both selectivity and sen- 
sitivity, writes Lieutenant Francis H. Oxx, of 
the U. S. Army Corps of Engineers, stationed 
at Fort Mott, N. J. In one evening he re- 
ceived 75 stations, with a total mileage of 48,- 
720. The average distance of the stations was 
658 miles. He also claims a record speed of 
6,300 miles an hour. 

“As an example of the extreme selectivity,” 
he writes, “I completely tuned out WLW of 
Cincinnati, O., on 309 meters and tuned in 
KGO of Oakland, Cal., on 312 meters at 11:10 
P.M. I can easily tune out WDAR or WFI, 
35 miles away, and tune in WHAS or PWX 
without interference of any kind whatsoever. 
I have operated the set while living at a point 
13 miles from New York City and have at- 
tained the same results there. 

“All American transformers give beautiful 
loudspeaker results, using an M-1 magnavox. 
My neutroformers are Fada, and my tubes are 
UV-200 and UV-201A. I have received a total 
of 138 stations in the two months during which 
the set has been in operation.” 

x k k 
HE HEARD 2LO, LONDON 


“Wiru my ‘Real DX Receiver, described in 
the January issue of Poputar Rapio, I heard 
2LO of London, England,” writes Philip Levin 
of 233 Cross Street, Malden, Mass. 

“I heard a voice say, ‘Hello, hello, America! 
This is 2LO, London, England. Stand by for 
a gramaphone selection.’ Then I heard a few 
notes of this number and code signals, prob- 
ably from some ship out in the Atlantic, 
drowned out the programme. A little later it 
came in again with a piano selection. 

“This set uses WD-11 tubes throughout and 
is home-made. My antenna is made of two 
wires sixty-five feet long with a lead-in of 
about seventy feet brought around the outside 
of the house. In spite of this I can tune as 
low as 150 meters. I get as far west as CFCN 
of Calgary, Canada, but there seems to be no 
limit to the range of this set.” 

k k & 
WHAT HE DOES WITH FIVE TUBES 


WSB, AtLanta, Ga. WLW, Cincinnati, 
Ohio. and KDKA, Pittsburgh, Pa., are re- 
ceived in Toronto, Canada, without either an- 
tenna or ground connection by James D. B 
Hatchwell, of 1963 Queen Street East. He 
uses the five-tube tuned-radio-frequency set 
described by PoruLar Raio in August, 1923. 

He says he also hears Dallas, Tex., on a 
four-foot loop with detector only, and that he 
frequently hears stations on the Pacific Coast. 

x * $ 
A BED SPRING DID IT 


WHEN all other means failed to separate 
two powerful local stations, thirty feet of bell 
wire connected to a bed spring solved the prob- 
lem for H. C. Liljefors, of 148 Gunther Street, 
Corona, N Y. 

“On bad nights I use only the bed spring for 
an antenna,” he says. “It brings in the locals 
as clear as a bell.” 


ANOTHER CRYSTAL MYSTERY 


Two stations in California can be heard 
with a crystal detector in Colorado, according 
to a letter from William Beisel of Loveland, 
Colo. He says that there is no tube set within 
three-fourths of a mile from him and that he 
also hears WFAA, Dallas, Tex.; WHB, Kan- 
sas City, Mo.; KFKX, Hastings, Neb., and 
WJAZ, Chicago, Ill. 

k ë * 


THIRTY STATIONS IN FOUR DAYS 


THIRTY stations were received in four days 
while local stations were broadcasting, is the 
report from R. E. Holmes of 6342 Kenwood 
Avenue, Chicago, Ill. He has built the Cock- 
aday four-circuit tuner, with two steps of 
amplification. 

Some of those he records are WGR., Buffalo, 
N. Y.; WBAP, Fort Worth, Tex.; WJY, New 
York City; WBAH, Minneapolis, Minn., and 
WSB, Atlanta, Ga. 

Another letter from J. Sanchez, with Los 
Pinos Land Company in Havana, Cuba, states 
that with the Cockaday set he hears KDKA of 
Pittsburgh, Pa., 1,180 miles away. Sanchez 
hears more than a dozen American stations 
every evening. 

k + x 
HE “POUNCED” ON THIS ONE 


WıLLuaĮĪm G. WELT, JR., writes to say how 
glad he is that he “pounced” on the Haynes 
DX circuit, for he lives in a poor locality for 
reception, he says, 655 Thirty-fifth avenue, San 
Francisco, Cal. 

“Last night, in an hour and a half, I brought 
in KFKX, Hastings, Neb., KDKA, Pittsburgh, 
Pa., and WDAP, Chicago, Ill, through KPO 
and much static,” he states. “I use a WD-11 
for a detector and one UV-199 for un ampli- 
fier.” 

* x xk 
THESE TWO HEARD INDIA 


WitH all due modesty, two readers have 
come to believe that they really heard India. 
The first, L. B. Barrett of 103 Howard Street, 
Bangor, Me., reported the fact to a newspaper 
which published a note about it. The second, 
Dr. S. E. Sutherland of Jemptland, Me., heard 
the same program on the same night, and 
thought he was mistaken until he read the note 
in the paper. 

Calcutta, India, came in clear but faint, ac- 
cording to Sutherland. It was audible but of 
not much volume. Another reason for think- 
ing that he really heard India is that he has 
reached, with his four-tube set, Paris, Cuba 
and the Canadian Northwest. 

k * k 


EIGHTY-FOUR STATIONS ON A LOOP 


A REFLEX set, using a loop antenna, three 
tubes and a crystal detector, brings in 84 sta- 
tions for C. W. Chisholm of Paynesville, Minn. 
Most of the stations come in loud enough to 
operate a loudspeaker, he explains. 

Some of his record jumps are KFI, Los An- 
geles, Cal.; KLZ, Denver, Colo.; KGW, Port- 
land, Ore.; KPO, San Francisco, Cal.; WBAP. 
Fort Worth, Tex.; WGI, Medford Hillside, 
Mass., and 6KW, Tuinucu, Cuba. 
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The Best in Radio Equipment 


One is a jumble of wires, a 
makeshift arrangement of 
instruments. The other is 
a neat, well-balanced panel 
board assembly. 


Is your rad 


10. set 


a “potato patch”? 


HE “potato patch” set is neither attrac- 
tive in appearance nor efficientin operation. 
It is simply a jumble of wires and instruments. 


You don’t have to be a mechanical or elec- 
trical genius to build a good radio receiver. 
Just buy good instruments, try them out 
systematically, follow directions carefully and 
build slowly. 


Fine instruments should be mounted on a 
first-class panel. Use a good bakelite panel, 
preferably Celoron. Arrange your instruments 
properly on a Celoron panel and you begin 
your radio career with one less obstacle to 
clear reception. 


Celoron is one of the finest insulating mate- 
rials known. It possesses high dielectric 
strength and the ability to resist atmospheric 
attacks. It never chips, cracks, warps, or 
buckles. It is practically indestructible. 


Celoron has been tested and approved by the 
U. S. Navy and the U. S. Signal Corps. It 
is used today by leading radio manufacturers 
and by thousands of radio fans. 


If you want to build a beautiful cabinet, use 
Vulcawood—the new cabinet material. If your 
dealer has not received a supply of Vulcawood, 
write us. We will send you a pamphlet telling 
you how to build a Vulcawood cabinet and will 
give you the address of the nearest Vulcawood 


dealer. 
Send for FREE booklet 


We have prepared an interesting booklet, ‘‘Getting 
the Right Hook-up with Celoron,’’ which contains 
many helpful suggestions for building and operating a 


radio set. Send for your copy now. It is free. 


Diamond State Fibre Company .. 
Bridgeport, Pa. and Chicago, Ill. 


Branches in Principal Cities 
Toronto, Canada— London, England 


CELORON 


BAKELITE RADIO PANELS 


apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


10 The Best in Radio “Equipment 
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Demanding This Famous Trade — 


Mark Is Like Having an Engineer CUTLER-HAMMER 


Is Practicallya Synonym 


Buy Your Radio Parts 


Built into each Cutler-Hammer radio 
device is the experience of more than a 
quarter of a century in electrical control de- 
sign. When you ask for this trade mark that 
brings you the best in engineering skill, you 
are doing merely what electrical engineers 
in industry have done for several decades. 


To thousands of inexperienced radio en- 
thusiasts, this trade mark has been the guide 
to success in reception — for in demanding 
it on the apparatus for their sets, they have 
obtained, without knowing just what to 
look for, the features and precision that radio 
engineers recommend. 


for Electrical Control 


From the large control- 
ling apparatus of giant steel 
mill machinery to the little 
70-50 switch of which more 
than three million areserving 
on appliance cords today, 
the C-H trade mark isa 
guarantee of satisfaction. 
Wherever electrical control 
is required, the name Cutler- 
Hammer is in evidence. 


The C-H 
Seventy-Fifty 
Switch 


cH CUTLER- 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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“POPULAR Rapio plays an important part in the development of radio,” writes 
Senator Marconi 


“THE United States of America has the honor of .being the first country in which 

broadcasting became a regular feature of daily life, the widespread interest aroused 

being largely fostered and extended by the excellent periodicals which have devoted 

themselves to the interests of wireless. It therefore, gives me very great pleasure 

to offer my cordial congratulations n POPULAR Rapio and to wish it well for the 
. uture. 


| Clemens 
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Underwood & Underwood 


How Radio Is Electing Our President 


When the present-day campaigner “takes the stump” he reaches an audi- 

ence estimated as high as 25,000,000 people—nearly a quarter of our 

population. This was the approximate number of listeners who heard 

Frank W. Mondell notify President Coolidge of his re-nomination—and 
heard the President accept. (Sce page 446.) 


Votume VI 


NumBer 5 


WILL WE HAVE A 


RADIO CEN SORSHIP? 


The voice of the grim Puritan has already 
attempted to dictate what we shall and shall 
not be permitted to see on the screen or on the 
stage, and what we shall and shall not be per- 
mitted to read in our books and periodicals. 
Will he seek to dictate what we BALL hear? 


By JAMES H. COLLINS 


OU turned. him off!” 
“I didn’t—he wasn’t there!” 

“T’ve told you a million times not 
to touch the dials after anyone stops 
speaking or playing—you turn them 
off and then can’t turn them in again.” 

“I tell you he wasn’t there! You 
couldn’t miss anything on WEAF in 
this part of town. Why, we're right 
under its antenna!’ 

.“That was the’ only thing in tonight's 
program I really wanted to hear,” 
‘scolded the disappointed wife, “and you 


had to go and monkey with the radio . 


+ 


and lose it!” : ` 

“I tell you he wasn’t there!” insisted 
the husband. 

Thus they battled that Sunday night, 
some months ago, when James K. 
Hackett, the eminent Shakespearean 
actor, was on the program to give read- 


-Hackett’s triumph as 


‘pronounced 


ings from en at WEAF in 
New York City. 

The announcer had spoken of Mr. 
“Macbeth” in 
London and Paris, and then introduced 
the veteran actor-manager. Instead of 
beginning his readings, however, Mr. 
Hackett spoke of certain newspaper 
critics in ‘New - York City - who had 
“Macbeth” a`- dull: melo- 
drama and declared it out of’ date. - 

“Such an opinion is not new,” he 
said, “for it has been voiced before, and 
invariably at a period when the English 
stage was at a very low artistic ebb. 4 

The`-actor seldom has an opportunity 
to answer his critics. With`~an un- 
seen audience of perhaps a million 
people, Mr. Hackett took this oppor- 
tunity to defend, not himself, but: 
Shakespeare. Most of his allotted time 
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was consumed by this talk, fervent but 
in no way biased. Finally the listeners 
who wanted to hear him read Shakes- 
peare chirped up when the speaker 
said : 

“I am told that I have been an- 
nounced to give readings from Shakes- 
peare, therefore, if you will kindly wait 
a few moments I shall read portions of 
scenes from the fifth act of “Macbeth.” 
Just five seconds please.” 

It was at this point that the wife sat 
up to listen, and the husband touched 
the vernier just a shade to give the 
actor better reception. Five seconds 
passed—ten seconds—thirty seconds— 
a minute—two minutes— Not a sound 
came from the loudspeaker. The hus- 
band plugged in with headphones, but 
still there was silence—or nothing but 
the echo of à distant jazz band. He 
turned the dials, at first cautiously, then 
anxiously hoping to catch at least part 
of the Shakespearian readings. Still 
only silence. Then the controversy be- 
gan, and was interrupted by the voice 
of WEAF’S announcer, saying that 
Mr. Hackett, whose readings from 
“Macbeth” had just been heard, was 
playing at such-and-such a New York 
theatre. 

There the matter might have rested, 
with Friend Husband vaguely suspect- 
ing that he had tuned out WEAF, but 
wondering how it had been done. On 
Tuesday morning, however, there was 
a newspaper explanation. Mr. Hackett 
had delivered passages from “Macbeth” 
into the microphone, and both he and 
the announcer had been under the im- 
pression that they had been broadcast. 
But the microphone was dead. Some- 


body closed a switch carelessly, failed 


to make contact, and there was no voice 


energy in the antenna. 

“Is there a radio censorship?” peop‘e 
began asking. “Do the great corpora- 
tions that control broadcasting decide 
what shall or shall not be said? A 
switch slipped! Isn’t that just a tactful 
way of explaining an intentional inter- 
ruption ?” 

The fact that Mr. Hackett devoted 
most of his time to criticism of the 
critics, instead of Shakespearean read- 
ings, as announced, gave a certain plaus- 
ibility to the censorship idea. 

About a month before, a fifteen- 
minute talk on prohibition, delivered by 
the scientist, Hudson \laxim, at WOR, 
in Newark, had been interrupted in a 
similar way. 

“Censorship!” growled suspicious 
listeners and newspaper critics, and 
Mr. Maxim was more inclined to take 


that view than accept the explanation of 


mechanical trouble. 

This question of radio censorship is 
a real issue, with two very definite sides 
—a problem for which a satisfactory 
solution must ultimately be found. On 
one hand, the great radio public, jealous 
of free speech from the standpoint of 
the listeners, as well as the speaker, and 
on the other hand, a growing demand 
for censorship similar to that which has 
affected moving pictures, and now 
threatens books and_ periodicals. 

Not long ago the Methodist Ministers’ 
Association of Philadelphia voiced a de- 
mand for radio censorship, with a half 
hour of compulsory religious devotion 
included in each day’s radio program. 

And not so long ago, either, it was 
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A Censorship Ruling in One Broadcasting Station— 


“A man may talk about what he stands for, what his 
partv stands for, etc, but he may not revile or attack 
his political opponent or any other party. 

“If a speaker violates this rule he will suddenly find 
that the current has been switched off and he is talk- 


ing into a ‘dead’ microphone.” 


WILL WE HAVE A RADIO CENSORSHIP? 
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l proposed that some way be found ide 
the federal law that prohibits the trans- 


mission of. prize-fight films from one 
state fto another, to prohibit the broad- 
casting of nae reports of prize 
fights. 

‘There aré two sides to this censor- 


ship controversy. Let’s look at both 


sides -without partisanship and see, if a 
line must be drawn, where it is to be 
drawn, and who had better draw it. 
In. the Hackett and Maxim cases, I 
. honestly. believe mechanical trouble was 
to’ blame, not ‘censorship. Considering 
the complexity. of broadcasting appa- 
ratus, it’s a wonder that programs go 
along with so few hitches. Telephone 
service, while excellent, is only ninety- 
five percent perfect. People get wrong 
numbers, or answer the telephone to 
hear the operator say, “Excuse it, 


- “Outside censorship of padia rograms will undoubtedly be advocated by professional 
reformers—and it behooves the radio ‘audience to fight it by safeguarding the 
' stitutional right of free speech,” 


Con- 


please.” Broadcasting apparatus is much 
more complex than telephone apparatus, 
so “Excuse it, please,” may be a legitimate 
apology. 

Besides, the big eastern stations do’ 
exercise a supervision over much of the’ 
spoken matérial radiated from their an- 
tenna, and make no -bones about say-' 
ing so. 

It amounts to: censorship—but thée 
broadcasting companies. call it policy. | 

To, begin with, the law of the. land 
has. established censorship in certain. 
matters. It is a crime, for example, to. 
explain methods of birth control. It 
is a crime to utter treason. 

True, the right of free speech nas 
it possible to talk on such subjects, and 
the speaker is answerable only when he 
or she oversteps the law. The big 
broadcasting. studios, however, are not 


SHOULD RELIGIOUS PROPAGANDA BE 
CENSORED—OR SUBSIDIZED? 


About fifteen percent of the broadcasting sta- 
tions in the United States are owned and op- 
erated by religious bodies, many of which use 
them for exploiting their particular brands of 
doctrines. Here, for example, is Wilbur Glenn 
V oliva, of the “Latter Day Saints,’ whose sta- 
tion WCBD is used for preaching that the 
world is flat and other strange tenets. Should 


such stations be restricted in their use of the. 


ether? : 


experiment stations in which speakers 
may find out whether they have over- 
stepped the law or not, and anything 
under suspicion is barred. 

Then, there is the censorship of the 
libel law. ‘Compared with those of some 
other countries, our libel laws are 
lenient. In England, when people are 
killed or hurt in a disaster, many hours, 
and even several. days, may pass before 
the list of victims is published by the 


accountable for libel. 


POPULAR RADIO 


newspapers, where in this country it 
would head the first account. The stiff 
British libel Jaw is responsible—should 
a newspaper print John Smith’s name 
among those of the victims, and it later 
be discovered that Smith had escaped 
unharmed, Smith’s relatives could sue 
the newspapers for damages, and prob- 
ably collect, having “suffered anguish” 
as a consequence. In this country, gen- 
erally speaking, the person who brings 
suit for libel virtually goes on trial 
himself. Yet libel suits are brought 
here, and damages collected. Brown 
might be doing a real public service in 
telling what he thought of Smith, yet be 
The broadcasting 
studio is not an experiment station for 


. Brown, either, and speakers must not 


only avoid any approach to the libelous, 
but in more than one studio they are 
required to sign a contract assuming 
all liability of that kind. 

Again, when a publisher prints an 
author’s book or an editor accepts his 
article for a magazine or newspaper, 
what the author has to say is backed 
by the character of the publisher or the 
periodical. On that account, publishers 
and editors are careful about the com- 
pany they keep—and it is exactly the 
same with the broadcasting station. 

The extremist advocate of free speech 
points to Hyde Park, in London, where 
the most radical opinions may be uttered 
freely. “Even anarchy, treason 
blasphemy are tolerated,” says the op- 
ponent of censorship, “because the Brit- 


isher knows that dangerous opinions 
become harmless when they find a 


safety valve. 

“Quite so,” admit the directors of the 
big broadcasting stations. “But you 
don’t take your family to Hyde Park 
and let them hear such rant. The Hyde 
Park crank cannot enter your home and 
voice his opinions. The broadcasting 
station isn’t a safety valve for anybody. 
It has probably the most extensive audi- 
ence in the world, not simply in num- 
bers, but in range of ages. Children 


and 
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WILL WE HAVE A 


Courtesy of Station WwGY 


PROGRAM MANAGERS ARE THEIR OWN CENSORS OF FEATURES 
SUBMITTED FOR BROADCASTING 
This policy is maintained merely as a matter of precaution, however; in order to 


avoid the SUereptiNouS broadcasting of press agent matter; libel and unsuitable a. 
material generally. l ; i 


too young to read listen in on the radio 
every day, and young people whose 
minds are being formed. The manager 
of a broadcasting station is virtually the 
head of a great family, and must guard 
its members against evil influences that 
are barred fróm the home when they 
try to enter through other channels.” 
Viewing his responsibility in that way, 
the station director has the unwelcome 


task of deciding what is fit to go out 


into the ether, and what shall be sup- 
pressed. 

Censorship generally comes down to 
personal opinion in the end. It may be 
the personal opinion of an individual, 
or of a committee, or an official bureau. 
There may be certain broad rules to 
give it impartiality; but the personal 
element creeps in sooner or later, and 


the censor’s view conflicts with average 


public opinion. Nobody has yet in- 
vented a foot rule to measure opinions, 
and it isn’t likely that anybody ever will. 

Despite his powers,’ the broadcasting 
director has thus far been tolerant. In 


of speaking extempore. 
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only’ one case recently, in the east, any- 
way, has a radio speaker been deliber- 
ately cut off the air for expressing 
views that a director considered im- 
proper. Madame Olga Petrova, the 
actress, speaking some months ago at 
WOR, in Newark, on the economic 
freedom of women and the social and 


biological changes likely to result from 


that freedom, was cut off on the grounds 
that her statements were “too strong for 
the public.” Madame Petrova declares 
that her address was similar to one de- 
livered at Columbia University, but it 
was interrupted, and with no blame on 
mechanical trouble—apparently a real 
case of station censorship. 

The station director seldom finds it 
necessary to interrupt a speaker in 
actual delivery, because his power of 
censorship is exercised beforehand. It 
is customary at the big eastern stations 
to ask speakers for a written script of 
their talks-and to require that they read 
this script into the microphone instead 
Censorship is 
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exercised not only in striking out state- 
ments that seem to be offensive, but 
technical talks are also submitted to 
experts—that is, the script of a speaker 
giving advice about- investments might 
be submitted to responsible persons in 
the investment banking business, who 
would pass upon the soundness of the 
speaker’s counsel and his personal stand- 
ing in the investment field. 

However, this supervision makes more 
for accuracy and responsibility than for 
the censoring of improper material. 
The station director is trying to get 
quality in his program rather than to 
keep questionable views off the air. 

There is another side to station cen- 
sorship indicating that, if radio is to 
have a censor, the station director 
doesn’t hanker for the job. In fact, he 
is already dodging it by seeking pro- 
gram events that. censor themselves. 

A year or two ago the radio program 
was made up almost entirely of studio 
numbers. 
outside numbers—concerts delivered in 


CAN “EXCUSE IT, PLEASE.” BE USED AS A TOOL BY 


Today, the trend is toward > 


POPULAR RADIO 


auditoriums, banquets held in hotels, 


sporting events reported from field and — 
ringside, important addresses of public . 


officials, and the like. In broadcasting 


these events the director automatically . 


steps out from under. 


He is no longer 


a publisher, passing upon the fitness of. 


what others say, but simply a reporter, 


letting his audience hear what is said. 


and fastening responsibility on those 
who say it. 


_—* 


And he finds the radio audience with ` 


him overwhelmingly. 


The. station director would have been 


horrified, a year ago, at the suggestion 
that he invite either a prominent Funda- 
mentalist or -Modernist -to express his. 
beliefs in this great religious contro- 


the studio. At that | 
probably have poured-in, charging him 


with partisanship., . But. when WJZ in- | 


stalled a microphone outside to broad- 
cast. a- great Modernist-Fundamentalist 
debate in New York City, it proved one 
of the most popular features in that 
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RADIO CENSORS? 
When Hudson Maxim gave a vitriolic talk on prohibition at a broadcast station 


he was suddenly cut off. 


“Censorship!” charged the newspapers. 


“Mechanical 


trouble,” answered the station manager. 


. versy of the’ moment, speaking from. 
At that time, letters would: 
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WILL WE HAVE A` RADIO CENSORSHIP? 


Coane of ‘Station WEAF 


-` 


EACH STATION PASSES ITS OWN JUDGMENT ON WHAT IS 


~- “ACCEPTABLE” 


The program committees in each station determine what shall and what shall not 
be broadcast—but their decisions are based on tabulations that show what broadcast 


listeners want and do not want. 


Will the voice of this radio censor dictate what 


the audience should and should not hear? ` 


station’s program. Instead of blame, 
there was praise for WJZ’s enterprise 
in letting the vast radio audience hear 
both sides of the controversy stated by 
authoritative leaders. Radio debates of 
other -controversial questions, like Prohi- 
bition, have also brought warm commen- 
dation from listeners. The “nut” letter 
writer, wet and dry, is always right on 
hand in next morning’s mail, with strong 
approval of the speaker on the side he 
favors and untempered denunciation of 
his opponent; but, generally, correspon- 
dents thank the station for giving both 
sides a fair hearing, and there is a feel- 
ing that debates bring such questions 
out into the open, and take from them 


the suspicion of propaganda. And as in 
a public hall, so on the air, the skillful 
debate has all the interest of a good 
horse race or prize fight. 


qi: If radio censorship c comes, what pone 
will it take? 


Probably the same form as Prohibi- 
tion, censorship of moving pictures, the 
war ‘on cigarettes and tobacco — the 
usual “anti” tactics. That is, advocates 


of censorship will find it easier to secure 
the passage of local and state laws than 


a federal law, and there are pretty cer- 
tain to be communities where prejudice 


‘can be aroused and pressure brought 


upon -state legislators or city fathers. 
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Few people know—even New Yorkers— 
that smoking is prohibited in the New 
York subways and on elevated lines 
because an anti-tobacco organization 
quietly secured a regulation when the 
first subway was planned, an illustra- 
tion of how zealous, tireless work for 
a cause brings results, particularly when 
nobody is active on the other side. The 
triumph of the Eighteenth Amendment 
grew out of such small beginnings. 
Whether he is a city official, a state 
committee, or a federal bureau, the radio 
censor will have a somewhat peculiar 
job. Putting the local “Thou ghalt not” 
upon a book or moving picture is simple 
in comparison, because these are tangible 


things—they can be held in the hand, | 


read or run off on the screen, and duly 
censored. But where are the state lines 
in radio? Where would the interna- 
tional line be if we had federal censor- 
ship, and Havana, Montreal or Mexico 
City wanted to bootleg unlawful ma- 
terial into the United States? Yes, 
London, Vienna, Moscow and Calcutta 
—for world-wide broadcasting and re- 
ception will undoubtedly be common- 
place by 1930. It will be easy enough 
for the censor to sit in the local broad- 
casting studio and pass upon the pro- 
gram—but will there be a radio censor 
at every public dinner, political conven- 
tion and broadcast event of every kind? 

Radio has been burdened with a cen- 
sorship problem that isn’t really its own, 
because it broke in upon a perplexed 
world. As the world gains in sweetness 
and light, the problem may disappear. 

Going back to the dear old “Mikado” 
for an example: 

Suppose radio had been developed 
thirty years ago. The idea of hurting 
Japan’s national feelings with a comic 
opera would have been preposterous in 
those humdrum days of the late Vic- 
torian era, when the nations were at 
peace and Woman, with a capital “W,” 
was in the home, and people voted the 
straight party ticket, and nobody had 
found grievances for the working man, 


the farmer, the negro, or the Jew. 

But radio burst into a world full of 
nationalism, revolution, race feeling, 
class feeling, sex antagonism, religious 
strife, party rancor, artistic radicalism, 
propaganda and selfishness generally. 
Why, there is hardly anything left in 
the world that hasn't been turned into 
a problem about which no two persons 
can agree, and each problem has its ag- 
gressive organizations, fighting on the 
principle of the old-time politician who 
believed that the only good opponent 
was a dead one—not politically dead, 
but really dead. Prohibition, woman's 
rights, immigration, taxation, Bolshev- 
ism, League of Nations, Unionism, farm 
blocs, Americanization, nationality, race, 
creed, party— 

What a mess! 


Some of the demands for censorship 


have been brought upon publishers, mov- 
ing picture producers, and theatrical 
managers, by their references to sex 
and crime. 

That radio has inherited this problem 
is shown by the fact that even those 
who propose censorship make no charges 
of the kind brought against the pro- 
ducer and publisher in other fields. 
Radio has absolutely no sex appeal. Nor 
has it any possibility for the encourage- 
ment of crime. 

Censorship has already been officially 
applied to radio in the allotment of 
wavelengths and the supervision of the 
federal government to prevent interfer- 
ence. That, however, was censorship 
of the best kind, the adoption of rules 
by those interested in the industry. The 
next step in censorship will probably be 
the elimination of squealing sets. And 
it can likewise be brought about through 
teamwork in the industry. 

But outside censorship will be advo- 
cated as well, and it behooves the radio 
audience and the radio industry to fight 
it, by safeguarding the Constitutional 
right of free speech—and by voluntary 
inside censorship that will abolish 
grounds for the other side. 
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THE “STOP” AND “GO” SIGNALS IN YOUR OWN CAR 


The proposed radio control of city trafic would require only a few feet of antenna 
wire concealed in the body of the car and a neat panel with sockets for a yellow 
light, A, and a green light, B, which could be set into the dash beside the speedometer, 


The “Radio Traffic Cop” 


The fifth of a sertes of articles that speculate 

upon the probable applications of radio to our 

everyday life—all based upon PRESENT-DAY 
POSSIBILITIES 


By LAURENCE 


HE cities of the United States are 

being slowly choked to death. 

Thewthing that is choking them is the 
automobile. | 


I do not mean that the gases from the - 


cars that fill our streets are interfering 


. with the breath of the inhabitants, al- 


though that is a danger which Professor 
Henderson of Yale and other experts 
regard as really serious. What I mean 


M. COCKADAY 


is that the multitude of pleasure cars, 
taxicabs, delivery trucks and other auto- 
motive vehicles is so clogging the main 
arteries of wheeled traffic that the busi- 
ness life of our cities has already been 
noticeably impaired. 

One of the great city problems of the 
day—possibly the greatest city problem 
of the. day—is the problem of the ade- 
quate control of automobile traffic. 
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New York and London have already 
found it necessary to study this problem 
in an intensive way. Other . cities 
throughout the United States are up 
against the same situation. Some of 
them—notably Los Angeles—are already 
in the grip of still worse tangles than 
either New York or London. 

What we are to do about this traffic 
problem is a question that is agitating 
the civil engineers, the city planners and 
the automotive experts. l 

May not the radio engineer be able to 
contribute something worth while to the 
discussion ? 

I believe that he can. I have a dis- 
tinct idea, in fact, that the radio engineer 
already possesses a key which may 

prove able to unlock the whole tangle. 
= It is a- scheme for what might be 
called an automatic traffic cop. 


The present system for the control of 


traffic depends, essentially, on this ubiq- 
uitous official. He is not really a police- 
man, for few responsible people) would 
intentionally snarl up the traffic on a 
street or wilfully disobey a recognized 
rule of the road. 

The traffic officer is really nothing but 
a signalman. He corresponds to the 
antiquated system of dispatching traffic 
on the railways, the system that placed 
a signalman at each switch and crossing 
so that the engineer and conductor of a 
train would know which track to take 
or how long to wait for another train. 

The railways got over this long ago. 
Train traffic is now handled by automatic 
signal systems of great complexity and 
efficiency. It is time that the same 


- when and as it does. 


change went into effect on highways, 
indeed an approach to an automatic 
system has already gone into effect on 
the longer streets in New York and in 
parts of certain other cities. 


In New York, for example, Fifth 


Avenue, Park Avenue, Broadway and 


Sixth Avenue are equipped, for portions 
of their length, with traffic towers that 
carry red, green and _ yeliow lights. 


When the yellow light burns, north and 


south traffic. may move; when the green 
light burns, east and west traffic may 
move. The red light stops all traffic, 


‘preparatory to a change to the other 


direction. . 

Each tower is manne by a traffic po- 
liceman. He can see the other towers. 
One tower is selected as the master tower 
and all the other towers change lights 
The policeman 
on the crossings can see the lights on the 
towers and they direct the traffic ac- 
cordingly. Drivers are supposed, also, 
to watch the signal lights and to stop or 
move as they direct. 

This system is the invention of Dr. John 
S. Harriss, Honorary Deputy Police Com- 
missioner of New York City, and a stu- 
dent for many years of the problems 
of city traffic. It has been a pronounced 
success, is popular with automobilist and 
pedestrian alike, and constitutes, un- 
doubtedly, the last word in the present 
handling of automobile traffic in cities. 

But it has several remaining faults. 
For one thing, the automobilist who ap- 
proaches one of the long streets. say 
Fifth Avenue, from a cross street cannot 
see the signal lights until he actually runs 


How the Radio Traffic Cop Works— 


1. Each automobile has a dash panel with sockets for two lights: 
2. The north and south radio signal flashes the yellow light: 

3. The east and west signal flashes the green light: - 

4. There is no interference with existing radio systems. 


Vhe 1 


THE 


Brown Bros. 


“RADIO TRAFFIC COP” 443 


THE “RADIO COP” WILL MAKE TRAFFIC CONTROL TOWERS 


UNNECESSARY 
The colored signal lights that now direct the motorists in our larger centers may 
be replaced by radio apparatus that will operate automatically by means of a master 
time clock—and save enormous sums of money to the cities. 


¢ 


out on the crossing, away from the 
obstruction of the buildings. If traffic is 
heavy and a Policeman is on duty at the 
corner, this is no great matter. Under 
other circumstances it means that a 
driver approaching from a side street 
may run out onto the Avenue when he 
should not, or, if he is especially careful, 
he may make a stop when it was not 
necessary. And this last, mind you, is 
a really serious matter when speed of 
moving: traffic is a necessity, as it indu- 
bitably is in all cities as congested as 
New York. . 

It would be much better, therefore, if 
there were a special traffic light at each 
corner, visible to side-street drivers as 
they came up toward the Avenue, as well 
as when they actually reached it. But 
there are objections to this on other 
grounds and it cannot be considered a 
final solution. 

Another objection to the traffic tower 


system, equally with any other system 
yet devised, is the number of policemen 
that it requires. Where traffic is con- 
gested at all, or where the signal towers 
are difficult to see, a man must be on 
duty on the corner at all times. I have 
seen a five-minute absence of the direct- 
ing officer produce a traffic snarl that it 
took four mounted patrolmen thirty min- 
utes to straighten out. 

A good traffic cop is ornamental as 
well as useful. We like to see him on 
our streets. But he is also costly. From 
the standpoint of the taxpayer we would 
like to see some way to make him less 
frequent; to divert his unquestioned 
abilities to some more productive job. 

Can this be done? I am sure that it 
can. And, as in so many other matters 
of modern life, it is radio that points 
the way. 

Suppose we string along the streets of 
a city an ordinary insulated wire. Sup- 
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pose then that we send out over this wire 
a radio signal of a certain frequency for 
north and south traffic; a certain other 
frequency for east and west traffic. Sup- 
pose, to take the example of the New 
York tower system, that the street radio 
cable carries a signal of 100,000 cycles 
for a green light (east and west traffic) 
and a signal of 120,000 cycles for a 
yellow light (north and south traffic). 
If, then, your automobile was equipped 
with a receiver capable of distinguishing 
these signals youw-~would always know, 
no matter where your~ car was in the 
city, just how the traffic was. a 
on the main traffic arteries. henyọu 
drove up toward Fifth ae on a side 


street, a moment’s listening at your re- ` 


ceiver would tell you, while you - were 


whether it was not. 

But our radio resources are still more 
considerable than this. You do not need 
to listen to the traffic signal. It is a 
simple matter to equip a car with relays 


operating on the battery of the car and | 
which would light a green or yellow ` 


light on the dash, in exact correspond- 
ence with the signal lights of the city 
street. You could have a small replica 
of the traffic towers on your dash in 
front of you. 

Suppose a system like this were in- 
stalled throughout New York. All the 
traffic of the city could be regulated from 
a single set of cables. On a given 
signal every automobile in the whole city 
would show a small green light on its 
dash. Those that were moving north 
and south would stop. Those that had 
been waiting to move east and west 
would start. 

Not one traffic policeman would be 
necessary in the whole town except one 
to work the system and as many as 
might be necessary to arrest violators, 
just as for any other law. 

On the other hand, if it is desired, for 
any reason, to have the traffic in different 
parts of the city regulated by separate 


sets of signals, that, too, can be easily 
arranged. The radio signal sent out from 
the cable system need not be a strong 
one. It can be given a range sufficient 
to reach only those automobiles that are 
within a limited number of feet from 
the cable. Dissimilar signals from differ- 
ent parts of the city will not then inter- 
fere with one another. 

There are no important technical diffi- 
culties about such a system. Any radio 
engineer could design the necessary 
transmitters for the cables, the receivers 
for the cars, the lights and relays for 
the dash. The signal in the cable could 
have either a low frequency, just above 


‘the audio range, or a very high one, 


well above the ordinary radio range. 


There eed be, therefore, no disturbance 
still half a block away, whether the Ave- `w 
nue was open for you to cross or .° 7 
“city would 
: nal cables. 

that the present 


element of expense to the 
. the installation of the sig- 
en for this, it is possible 
ires of the Fire Depart- 
ment or Police \Department telegraphs 
would serve, and without interference 
with their present duties. 

‘I horiestly believẹ that a system like 
this could be tried ut in New York in 
connection with the traffic towers, 


or in any oth in coimection with 
any mehani or é 


ectricat\signal sys- 
tem, at an e-\pense &o sma as to be 
trifling. And,''f traffic} were seeded up 
by so little as f "e percent, the ‘aving to 
the city’s busine: § men Would p-y many 
times any possibl cost gof the r<dio in- 
stallation. This ‘ays {nothing «f the 
additional savings i ‘a f\ew of the ‘affic 
policemen could be | diveerted to “her 
duties. ` 
As to the cost of ‘he relays and > 
ceivers on the automol Yes, mest’ ufrivo’ 
would be willing to pa, \the few neces 


sary dollars for the m €e convenience ~ 


of having on the dash a f¥eplica of the 
city traffic lights. I know ‘hat I would. 

If this plan ever goes 1 to effect an 
aviator looking dawn on a. fy at night 
would see a remarkable sig ¢ Thou- 
sands of’ automobiles would _ * moving 


north and south. _ Suddenly a multitude of 
tiny green’ ‘lights would flash up inside all 
Instantly every north or south 
moving car would stop. Simultaneously 


the cars. 


‘DHE -RADIO-GROUCH 


the east and west movement of traffic aviator would be right. 


would begin. 


. 
i 


That magiciar would be radio. 


The Radio Grouch 


-Tume idea of combining radio and movies has its drawbacks. 
We know some actresses who should be screen and not heard. 


~- 


CuRIOUSLY. enough, many a hie A had his enthusiasm’ áamp- 
ened by a dry lecture. 
k k ok 
A CRYING need of the industry is broadcaster oil for squeaky 
sopranos. 
ko k 
You can hock your watch and yet have the best time in the 
world—direct: from Washington, 7 


You can find out how the ball game, the horse race and the 


- prize fight came out and yet enjoy respectable society. 


You can listen to opposing views upon prohibition, the League 


of Nations, the K.K.K., Muscle Shoals, autosuggestion and cen- 


2 A .. sorship and come. out of it. knowing thi that you were right all along. 


`v 


` SoMEBopy recently complained ie the movies had made us an 
-eye- -minded: people. Before he had got this complaint out of his 


N pa we had turned ear-minded. A good old phrase has gone 


< by. the board: . Henceforth we must say, “He is very much in the 


blic ear” 0o 
-pu e! * * * 


p You can now hear an after dinner speech and yet get some- 


_thing to eat. On laundry alone you can soon save the cost`of an 

‘outfit. A public dinner ruins an evening shirt, but you can listen 

to a radio speech without even wearing a collar. 
—Howarpd BRUBAKER 
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To the aviator it would seem as though 
some mighty magician held all those 
thousands of moving machines in his 
thrall, to stop or start as he wished. The 
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pose then that we send out over this wire 
a radio signal of a certain frequency for 
north and south traffic; a certain other 
frequency for east and west traffic. Sup- 
pose, to take the example of the New 
York tower system, that the street radio 
cable carries a signal of 100,000 cycles 
for a green light (east and west traffic) 
. and a signal of 120,000 cycles for a 
yellow light (north and south traffic). 
If, then, your automobile was equipped 
with a receiver capable of distinguishing 


these signals youw-—would always know, 


no matter where your~car was in the 
city, just how the traffic was. moving 
on the main traffic arteries. When you 
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sets of signals, that, too, can be easily 
arranged. The radio signal sent out from 
the cable system need not be a strong 
one. It can be given a range sufficient 
to reach only those automobiles that are 
within a limited number of feet from 
the cable. Dissimilar signals from differ- 
ent parts of the city will not then inter- 
fere with one another. 

There are no important technical diffi- 
culties about such a system. Any radio 
engineer could design the necessary 
transmitters for the cables, the receivers 
for. the cars, the lights and relays for 
the dash. The signal in the cable could 
have either a low frequency, just above 


drove up toward Fifth Avenue on a side ~ the audio range, or a very high one, 


street, a moment’s listening at your re- ` 


ceiver would tell you, while you -were 
still half a block away, whether the Ave- ’, 
nue was open for you to cross or 
whether it was not. 

But our radio resources are still more 
considerable than this. You do not need 
to listen to the traffic signal. It is a 
simple matter to equip a car with relays 


operating on the battery of the car and | 
which would light a green or yellow ` 


light on the dash, in exact correspond- 
ence with the signal lights of the city 
street. You could have a small replica 
of the traffic towers on your dash in 
front of you. 

Suppose a system like this were in- 
stalled throughout New York. All the 
traffic of the city could be regulated from 
a single set of cables. On a given 
signal every automobile in the whole city 
would show a small green light on its 
dash. Those that were moving north 
and south would stop. Those that had 
been waiting to move east and west 
would start. 

Not one traffic policeman would be 
necessary in the whole town except one 
to work the system and as many as 
might be necessary to arrest violators, 
just as for any other law. 

On the other hand, if it is desired, for 
any reason, to have the traffic in different 
parts of the city regulated by separate 


St ay would 
‘nal cables. 


well above the ordinary radio. range. 
` There‘geed be, therefore, no distarbance 
, whatsoever with present radio activities. 

` The onl element of expense to the 
the installation of the sig- 
en for this, it is possible 
that the present wires of the Fire Depart- 
‘ment or Police “Department telegraphs 
would serve, and without interference 
with their present duties. 

‘I horiestly believ€ that a system like 
this could be tried @ut in New York in 
connection with the traffic towers, 
or in any othan yN in correction with 
any mechanic& or electrical ‘signal sys- 
tem, at an ex %ense o smal as to be 
trifling. And, € traffic} were s‘eeded up 
by so little as fi  percant, the aving to 
the city’s busines “men vould peY many 
times any possibk \cost gof the rælio in- 
stallation. This ‘ys jnothing œ the 
additional savings i. “a flew of the ‘affic 
policemen could be © diveprted to eher 
duties. 

As to the cost of ‘te relays and * 
ceivers on the automol Yes, miest* uirive> 
would be willing to pay the few neces~ 
sary dollars for the m ňe convenience 
of having on the dash a “eplica of the 
city traffic lights. I know ‘hat I would. 

If this plan ever goes 1 *o effect an 
aviator looking dawn on a ty at night 
would see a remarkable sig % Thou- 
sands of automobiles would ~ * moving 


i 


\ 


north and south, Suddenly a multitude of 
tiny green’lights would flash up inside all 
the cars. Instantly every north or south 
moving car would. stop. Simultaneously 


” -THE -RADIO GROUCH 


the east and west movement of traffic aviator would be right. 


would begin. 


eee E de ee public ear. os 


That magiciari would be radio. 


The Radio Grouch 


THE idea of combining radio and movies has its drawbacks. 
We know some actresses who should be screen and not heard.. 


CurIouSLY enough, many a Gn nes had his enthusiasm’ damp- 
ened by a dry lecture. 
* k * 
A CRYING need of the industry is broadcaster oil for squeaky 
sopranos. 
k * * 
You can hock your watch and yet have the best time in the 
world—direct: from Washington. ; 
You can find out how ie ball game, the horse race and the 
` prize fight came out and yet enjoy respectable society. 


You can listen to opposing views upon prohibition, the Legue 


- Nations, the K.K.K., Muscle Shoals, autosuggestion and cen- 


 sorship and come. out of it. knowing that you were right all along. 


' SoMEBopy recently ee He iar the movies had made us an 
Sanda, people. Before he had got this complaint out of his 


Li em we had turned ear-minded. A good old phrase has gone 


2 by. the board: Henceforth we. must say, “He is very much in the 


* * * 


a You can now hear an after dinner speech and yet get some- 


_thing to eat. On laundry alone you can soon save the cost*of an 
‘outfit. A public dinner ruins an evening shirt, but you can listen 
to a radio Speech without even wearing a collar. 

—Howarp BRUBAKER 
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To the aviator it would seem as though 
some mighty magician held all those 
thousands of moving machines in his 
thrall, to stop or start as he wished. The 


be 


pose then that we send out over this wire 
a radio signal of a certain frequency for 
north and south traffic; a certain other 
frequency for east and west traffic. Sup- 
pose, to take the example of the New 
York tower system, that the street radio 
cable carries a signal of 100,000 cycles 
for a green light (east and west traffic) 
, and a signal of 120,000 cycles for a 
“yellow ae (north and south traffic). 


these signals yo 
no matter where your.car was inthe 


city, just how the traffic “was moving 
»-Whenyou | 
drove up toward Fifth Avenue on a.side: 
street, a moment’s listening at your. Te- ` 
ceiver would tell you, while’  you~were _ 


on the main traffic arteries. 


still half a block away, whether. the “Ave-": 
nue was open for you to cross or. 
whether it was not. 

But our radio resources are still more. 
considerable than this. You do not need . 
to listen to the traffic signal. It is a 
simple matter to equip a car with relays 


operating on the battery of the car-and | 
which would light a green or yellow ` 


light on. the dash, in exact correspond- 
ence with the signal lights of the city 
street, © You could have a small - ‘replica 
of the trafic towers on your dash in 
front of you. 

Suppose a system like this were in- 
stalled throughout New York. All the 
traffic of the city could be regulated from 
a single set of cables. On a given 
signal every automobile in the whole city 
would show. a small green light on its 
dash. Those that were moving north 
and south would stop. Those that had 
been waiting to move east and west 
_ would start. 

Not one traffic policeman would be 
necessary in the whole town except one 
to work the system and as many as 
might be necessary to arrest violators, 
just as for any other law. 

On the other hand, if it is desired, for 
any reason, to have the traffic in different 
parts of the city regulated by separate 


. engineer could design. 
uld always l know, : 
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sets ot signals, that, too, can be easily 
arranged. The radio signal sent out from 
the cable system need not be a strong 
one. It can be given a range sufficient 
to reach only those automobiles that are 
within a limited number of feet from 


‘the cable. Dissimilar signals from differ- 


ent parts of the city will not then inter- 
fere with one another. 

There are no important technical diffi- 
culties about such a system. Any radio 
the necessary 
transmitters for the cables, the receivers 


` for. the cars, the lights and relays for 


the ‘dash: The signal in the cable could 


„have ‘either a low frequency, just above 
the , audio range, or a very high one, 


WE “above ` the ordinary radio range. 
~ThereN geed be, therefore, no disturbance 
p wliatsog er with present radio activities. 


~The’ onlk element of expense to the 
A would Be the installation of the sig- 
znal cables. Wyen for this, it is possible 


~ that: the present wires of the Fire Depart- 
“ment or Police \Department telegraphs 
would serve, and | Without interference 
with their present dties. 

"I. horiestly believ§ 
this could be trig ut in Ney York in 
connection with {àe present traiic towers, 
or in any other \city\ in connecjon with 
any mechanical iw electrical sig ial sys- 
tem, at an. expei se o small as to be 
trifling. And, if t taffic were specled up 
by so little as five ' \ercent, the saw ig to 
the city’s business 1 \en Would pay any 
times any possible c \st bf the radi\in- 
stallation. This saj poping of | ‘he 
additional savings if : ew of the tre‘Ic 
policemen could be . Wwé Ped to otht 
duties. a 

As to the cost of th 
ceivers on the automobil 
would be willing to pay 
sary dollars for the mei 
of having on the dash a . ‘plica of the 
city traffic lights.. I know . ‘at J would. 

If this plan ever goes in \ effect an 
aviator looking dawn on ac \ at night 
would ‘see a remarkable Sigh“ Thou- | 
sands of’ automobiles would ents 


betiitmsystem like 


relays and ro 

’ q+ flaiver® 
e few necesà 
| convenience 


north and south. Suddenly a multitude of 
tiny green’ lights would flash up inside all 
the cars. Instantly every north or south 
moving car would. stop. Simultaneously 


` THE “RADIO: GROUCH 


the east and west movement of traffic aviator would be right. 


would begin. 


The Radio Grouch 


-Tume idea of combining radio and movies has its drawbacks. 
We know some actresses who should be screen and not heard. 


CURIOUSLY enough, many a ‘i has had his enthusiasm ' áamp- 
ened by a dry lecture. 
* -* * 
A cRYING need of the industry is broadcaster oil for squeaky 
sopranos. 
k * 
You can hock your watch and yet have the best time in the 
world—direct: from Washington. g 
You can find out how the ball game, the horse race and the 
prize fight came out and yet enjoy respectable society. 


You can listen to opposing views upon prohibition, the Legie 


a ‘of Nations, the K.K.K., Muscle Shoals, autosuggestion and cen- 
D -. sorship and come. out of it. knowing that you were right all along. 


Somrsopy recently ptalied cm the movies had made us an 
:-eye-minded: people. Before he had got this complaint out of his 
-system we had turned ear-minded. A good old phrase has gone 
: by. the board: | ‘Henceforth we must say, “He is very much in the 


ae > publi ear” * 


* * * 


` You can now hear an after dinner speech and yet get some- 
_ thing to eat. On laundry alone you can soon save the cost ‘of an 
‘outfit. ‘A public dinner ruins an evening shirt, but you can listen 
toa radio speech without even wearing a collar. 

~ . —Howarp BRUBAKER 


That magiciari would be radio. 
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To the aviator it would seem as though 
some mighty magician held all those 
thousands of moving machines in his 
thrall, to stop or start as he wished. The 
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‘THE. RADIO EYES. OF’ THE: ‘PRESIDENTIAL ‘CAMPAIGN: a 


: Sitting ‘apart ‘froni:the participants, this, new type of reporter, that. ‘has been evoked 


. 


- by radio, observes: and intèrprets to: thesbroadcast listeners what is Going on:at ihe ` 
> political gatheri k and no lets them ERA on the’ proceedings: for: themselves, : 


r» 
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How, Radio als’ Plecting a 
Eon iaDia -= Presi AA 
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“What sodai science.is doing to. enable- Gaidide for 
office to sit in their: homes and talk to 25, 900; 000 people 
.-: atone time 


_. By; T W. KING 


URING the recent campaigns, . and 

on certain other occasions just pre- 
ceding them, what might be called a 
“transcontinental 
has frequently been brought into service. 
Indeed, so frequently..has ‘it been used 
that the fact itself, although it-is cer- 
tainly remarkable and as worthy of the 
Twentieth Century as anything that 
might be mentioned, no longer excites 
amazement. 

The story of the development of this 
system of broadcasting is an interesting 
tale of engineering achievement; a tale 
dealing with the latest advances in wire 


broadcasting system” i 


| telephony : as well as in. radio broadest: 
_ing, and in the manning - -of a- vast net- 


work with such skill that its uttermost 
extremities—thousands of miles’ apart— 
perform their _ proper. functions upon 
schedule time to within almost a fraction 
of a second. 


Back of each. such aei 1S a: 


corps of engineers and at the’ bottom of 
the many details of their arrangements 
is a fundamental plan. This plan gives 
the essential electrical details concerning 
all of the broadcasting stations to be 
tied together, as well as the telephone 
circuits by which -the tying is accom- 
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E ee RADIO IS ELECTING A PRESIDENT 


plished, For the- a instruction’ of 
the engineers ‘who’ “are: ‘charged’ ‘with ‘the 
responsibility’ of. “operating : ‘a transcon- 
tinental broadcasting’ ‘system, ‘the? most 
essential information: is placed. “upon. a 
diagram similar’ to’ that. shown on ` pages 


-~ 


450 and 451. >^ ae oN se 
This figure ` gives’ the To -which . 


was used on ‘the occasion: ‘of ‘the Demo- 


447 

a` little confusing ae Gast sight, the dia- 
gram: “well symbolizes: the elaborate prep-- 
arations’ that'-were required. - Further- 


, more, it carries a reference to practically 


_every - piece of special apparatus that 
was - employed, - the’ microphones, the 


í 5 ‘equalizers for correcting - distortion, the 


` special . amplifiers, as well as the. regular 
“repeaters, the volume indicators; the test- 


cratic National ` : Conventiön. ‘méeting “in”: z ing Oscillator; and? so on. ve, 


New York. It -shows, in "diagrammatic 
array the eighteen” broadcasting. stations 
which were. employed’ ‘and’: the’ several . 
_ thousand miles, of telephone: lines which 
" joined them: ‘topeltier, 


Underwood & Underwood 


‘Near: the right-hand upper corner of 


‘the diagram is ‘shown the layout for the 


‘convention hall. --On “the: platform were 


two microphones which transmitted the 
` Though: Pe Diy: ees 


Another - microphone marked 


6 


m `» 


ON THE “RADIO STUMP” 


For the first time in history, a presidential candidate’s campaign speech can now 
be heard broadcast throughout the land. The microphone shown here on the speak- ° 
ers desk enabled John W. Davis, the Democratic nominee, to transmit his speech of 


acceptance from Clarksburg, West Virginia, 
country. 


throughout practically the entire 
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“band” and placed in the band stand 
transmitted the music, while two. others 
marked “announcers’ booth” brought the 
necessary explanations. 

When broadcasting such an important 
event as a national convention, it 1s not 
enough for the listener to get his pic- 
ture from a single microphone placed 
on the chairman’s desk. “The music is 
also essential, and, if the listener can 
in addition hear the cheering . of the 
galleries and the, rapping of the chair- 
man’s gavel, it requires but a word of 
explanation by the announcer to com- 
plete the picture and .enable ‘the listener 


to enter into the spirit of the occasion. - 


Other details of the convention_ hall 
layout which may . be. noticed are the 
“mixers,”, ° the loudspeaker `, horns~ swith 
the special amplifiers’ -and~ the © testing. 
oscillator ! marked}. “OSC.” 

The “mixer” isa device for silently. 
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HOW THE WIRE LINES THAT RELAY THE PROGRAM ARE TESTED 
: The test room ts an established part of every wire transmission plant. 


POPULAR: RADIO- oc onmi nr ae 


but. quickly: shifting from one micro- 
phone to another while the program is in 
progress. It i$ the practice to pick up 
with only one microphone at a time and 


by means of the mixer a shift can ‘be 


made from the announcer to the band 
or to the platform as occasion requires, 
without any annoying clicks reaching- the 
radio listeners. By means of- the testing 
oscillator a steady tone of any desire 


frequency can be sent. out over the en- 
tire system which greatly facilitates the 


work of lining up the many co- -ordinated 


branches of the system. 


- 


‘let us follow the circuit to Boston. 


Going out from New York as a | center, 


Located at 24 -Walker Street, New 


York | City, we note an amplifier- «whose 
‘amplification -is: indicated as, 16-T.Uand 
~currents leave it at~a-level: indicated: as 
Pe “+9.6. TW: ; The: T-U., meaningytrans- 
mission unit, is."a, quanhty devised: 4 
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Telegraph ` 


lines are tested by the instruments on the bench in the foreground and the telephone 
lines are checked up on the panels. 


att er ee r 


. Ors 


HOW RADIO IS ELECTING-A PRESIDENT 449 


Photo by Al T.& T. 


es aes: THE MONITOR OF THE LONG DISTANCE LINES 
za Ehe five men seated at the table are telegraph operators who are in touch with all ‘ 


haris of the broadcasting network. 


The man standing is in charge of the amplifiers 


Sst which feed the long distance lines. 


— 


the? téleéphone.”« engineer. to measure and 
indicate: the; volume of transmitted speech ` 
at. any” point: ina" circuit. 


i$ the: Hümber I ‘Boston-Pittsburgh circuit” 
and. is. located 6n-pins 7 ‘and 8. of what 


is į ‘known, in the _telephione plant -as the: 


“Central” pole liné. 
duces’ a` loss of’ 9. 7 units so. that the pro- 
‘gram arrives in Boston ata level of 
‘It next encountérs an equalizer ` 
and? “then. an amplifier which raises the 
level: by 7.5 ‘units, finally reaching- the 
‘radio’ station . through either one of 
‘two’ short cable circuits at a level of 
=0.1-T.U. cre See S 
“tat The: circuit which- fér- ias@atod. we 
‘have just traced“is one of the simplest; 
but similar information is given by the 
diagram for each of the many. branches 
of the network,-oné of which runs as 


. The. telephone... 
line used’ to carry. the program: to Boston - 


far“ west as Kansas City. It will ‘be 
“understood that the proper, gain imparted 
by each of the many amplifiers ‘is cal- 
‘culated in advance, as ‘the -loss instituted 
by each branch of the network’is ac- 
cutately known. ‘This insures that -the 
program, as it reaches each of the radio 


This. ‘circtiit' intro- . stations, will be of the proper loudness 


“and also- free from ‘extratieous distürb- 
ances such äs interference from’ power 
lines and other sources of noise; ‘=~ - 
-One might draw. the’ conclusion ` off- 
‘hand that the preparation, and operation 
of “an extensive broadcasting network 
such as is shown,- might be ` compared 
to the problem of train. dispatching on 
-an extended: scale. But! these two: under- 
-7 täkings differ in one very fundamental 


. respect and make the problem of trans- 


porting speech .one.of marked complex- 


‘ity. In train dispatching it is only neces- 
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RADIO BROADCASTING LAYOUT 
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Broadcasting the Proceedings of the Democratic National 
Convention at New York Starting June 24,1924 
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HOW WIRES ARE USED FOR BROADCASTING A POLITICAL 
GATHERING FROM SEVERAL STATIONS AT ONCE 


Unlike a railroad, where trains may still 


be run, even if miles of track are out of 


commission, each branch of the wire network that carries the broadcasting must 


function perfectly, otherwise the stations 
cut off completely. 


that are supplied by that branch will be 


A serious breakdown in the center of the distributing system 


would stop all communication. 


sary to keep in mind a short section 
of track, perhaps a few miles. long, 
ahead of the train. But, in dispatching 
a broadcasting program, however, the 
entire track from the center to the 
farthest extremity of every branch must 
be operating at each instant. The speed 
of the program currents is practically 
the speed of light, so that while an 
express train is advancing a foot or so 
along its track, the current has had 
ample time to traverse the entire net- 
work, While a train can be sent for- 


ward, even though a distant point on the 
railroad is disorganized, the dispatching 
of telephone currents requires that every 
inch of the circuit, even though thou- 
sands of miles long, be in perfect opera- 
tion. 

Besides the lines actually carrying the 
material to be broadcast, others are 
available for use in case of emergency. 
Furthermore, telegraph channels are 
maintained at all times between the en- 
gineers in the control room, of the con- 
vention hall and those at the radio sta- 
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tions. These are used for lining up 
the circuits, issuing instructions for the 
adjustment of the apparatus along the 
line and for frequent reports as to how 
the material is being received. 

The initial announcement at the open- 
ing of a program and the reports that 
come back to the main control room im- 
mediately afterward comprise perhaps 
the most thrilling moments. Just pre- 
ceding the advent of the central an- 
nouncer on the air, each station must 
make its local announcement. This must 
be accurately timed so as to be finished 
and yet not so long finished that an 
awkward gap occurs before the central 
official announcer takes up the story. 
By telegraph—there is a special tele- 
graph operator at each of the broad- 
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casting stations—these stations are told 
when to begin their local announcements. 
Within a second or so of one another 
come back the reports that they have 
finished. Each station then throws over 
from its local microphone to its long 
distance telephone line. Next a mo- 
mentary test—scarcely a second in dura- 
tion—and the official announcer is on 
the air. Then, within another few sec- 
onds the telegraph instruments in the 
central control room begin to click, and 
the tension, which has been becoming 
more and more évident for some minutes 
past, subsides, as Boston, Atlanta, Wash- 
ington, Chicago, Kansas City and the 
other cities in turn send in the welcome 
news that their program is coming over 
fine. | 
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From a photograph made ior POPULAR RADIO 


HOW THE CAPACITY OF A MULTI-LAYER COIL IS MEASURED 


Lhe distributed capacity of a multi-layer coil will not be more than the capacity of - 
a single layer which may be considered as one plate of a cylindrical condenser. 


Why Damping Causes Interference 


Article No. 10 


Does your receiver tune broadly? High damping 
qualities in the tuning coils may be the reason. In this 
article the author explains what damping is and how 

it can be avoided | l 


By SIR OLIVER LODGE, F.R.S., D.S.C., LL.D. 


ANY open oscillating circuit transmits 
its energy to the ether, and so 
radiates it into space. If a circuit con- 
sisted of two capacity areas separated 
by a long wire or rod, it would be an 
exceedingly powerful radiator, and would 


radiate practically all its energy in two- 


or three swings or alternations. 
However, a circuit of this type would 
be unsuitable for tuning or for any 


precisely resonant effects. 


To prolong 
the oscillations we must introduce electri- 
cal inertia in the form of inductarfce. 
The electrical oscillations will then alter- 
nate back and forth for a much longer 
time. It will conserve its energy to 
some extent ; in other words, the damping 
coefficient will be diminished, so that if 
left to itself it would continue swinging 
twenty or thirty, or even more, times; 
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WHY DAMPING CAUSES INTERFERENCE 


or if connected to a continuous-wave 
generator it will be kept in vibration 
with but little applied power when tuned 
to the right frequency. 

When a current runs through a wire, 
it inevitably wastes some energy in the 
form of heat, especially if the wire is 
of small diameter. Any straight con- 
ductors should therefore be fairly large 
so as not to damp the vibrations out 
too much. But inductance which must 
be added to prolong the oscillations, 
and control the frequency of oscillation, 
has to be added in the form of a coil. 
For best operation, the resistance of 
this coil should be a minimum, and its 
inductance a maximum. It is obvious 
that if too great a length of wire is 
used, the resistance will be unnecessarily 
high, and the resistance and damping 
effect more than is needed. The ques- 
tion is whether thin wire will do for 
the coil, or whether it must be as large 
in cross-section as the lead-in wires. 

Let us now consider the resistance and 
inductance of a coil wound in a given 
channel, or on a specified size of tubing or 
other frame. The damping depends on 
the ratio of R to L (i.e., Resistance + 
Inductance); and so long as this ratio 
is constant, the damping will be the 
same. It does not depend on R alone, 
nor on L alone, but on the ratio of the 
two. Suppose we fill the channel with 
a thick wire, its réSistance will be small, 
but its inductance will be small also. 
Whereas, if we wind it with wire of 
small diameter, we shall have a large 
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number of turns; so that the resistance 
will be high, but the inductance will also 
be high, and we must, therefore, con- 
sider whether the ratio remains the 
same. We shall find that it does, and 
that whether the coil is wound with a 
single thick wire, or whether it is wound 
with thousands of turns of fine wire, the 
ratio is not altered. For the resistance 
will depend on the square of the num- 
ber of turns, since the length of wire 
will increase with n, and the cross sec- 
tion of the wire will diminish with n. 
Therefore, the resistance will depend 
on n?. But the inductance also depends 
on n?. Hence the ratio of R to L re- 
mains constant whatever wire is used. 

With extremely thin wires the space 
is largely occupied with insulation, and 
there is a tendency for the ratio of 
R to L to increase somewhat on this 
account as the thickness of the wire is 
diminished. But the increase is little, . 
and for practical purposes is unim- 
portant. Consequently, although the 
lead-in wires should be fairly substantial, 
or at least not too constricted in di- 
ameter, the wire on the coil may be 
reasonably thin. And any further de- 
tails about the winding should be dealt 
with from the point of view of capacity 
as the resistance may be left to take 
care of itself. 

The way to keep the capacity in the 
coil small is to wind it in a single layer, 
such as a number of turns wound on a 
cylinder. In that case we have only the 
capacity of each turn upon those on 
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THIS CIRCUIT WOULD RADIATE ITS ENERGY QUICKLY 


If a circuit consists of two capacity arcas such as the antenna and ground arranged 
as shown, it would radiate practically all its energy in two or three swings or alter- 


nations. 


Such a circuit could not be tuned properly. 
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THE DAMPING QUALITIES OF A COIL CAN BE MEASURED 
In order to determine:the damping: qualities of any coil it is: only necessary to meas- 


ure its resistance and inductance. 


each side of it, unless the tube on which 
it is wound is of some conducting ma- 
terial, in which case the wire will form 
one coat of a cylindrical condenser, and 
the capacity will be far from insig- 
nificant. It is important, therefore, to 
use good insulating material for the 
cylinder on which wire is wound. 
Another plan, though more trouble- 
some, is to wind the wire as.a thin disc, 
in a large number of superposed layers 
of small breadth. By adopting this 
method. of winding, and without using 
end pieces or metal frames of any kind, 
we reduce the capacity to a minimum. 
And we can, if we like, separate the 
turns, making a sort of basket winding, 
or else a spiral with interspaces, such 
as is often used for a loop antenna. 
Such methods of winding, however, are 
far from giving the maximum induc- 
tance possible with a given length of 
wire; so that the resistance may begin 


Calculation.of the damping effect of a coil will 
indicate how sharply it will tune in a radio circuit. 


to be excessive, since that depends on 
the total length of wire used. 

If the wire is wound more compactly, 
say as compactly as possible, by filling 
a square section channel with layers of 


wire, one on top of the other, the in- 


ductance can be made a maximum by 
choosing a channel of the right dimen- 
sions, in proportion to the diameter of 
the coil; and the length of wire used will 
be a minimum, which is advantageous 
if the capacity effect is not troublesome. 

To calculate the capacity effect of 
a coil of many cylindrical layers, we 
can treat each layer as if it were 
one coat of a .cylindrical condenser; 
and we shall find that we do not have 
to add these capacities together. The 
effective capacity of the whole coil will 
not be more than the capacity of a 
single layer, because the whole differ- 
ence of potential between the terminals 
will not be applied to any one layer, 
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but only a fraction of it. The whole 
difference of potential exists between 
the terminals of the coil; that is, between 
the inner and the outer layers. If 
there are six layers, only % of the 
difference of potential is applied to each, 
and to reckon the effective capacity we 
shall have, therefore, both to multiply 
and ‘to divide by 6. . Hence it. is: that 


the number of layers does not matter. 


All we want to know is the capaci of 
any one layer. -. 9. cco 

Take the axial dimensions of the 
coil, or what may be called its breadth; 
call. that b. And take the radius of 
the coil, which we may call r. The 
layer forms a: cylinder whose area is 
the circumference multiplied by the 
breadth; that is, 

2 x rb. 

It only remains to reckon the distance 
which separates one layer from the next, 

and this will be equal to the thickness of 
` the covered wire minus the thickness of 
the uncovered wire. For an approxi- 
mate estimate we can neglect the thick- 
ness of the uncovered wire, assuming 
that it is thin, and take the distance as 
the diameter of the wire, that is, twice 
the thickness of the covering. 

Treating it in this. way, we know 
that the capacity of a plate condenser is 

A| 
4 T Z. 

where A is the area of either coating, 
and z the distance between the coatings. 


So in the above case this quantity will be . 
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THIS CIRCUIT WOULD TUNE SHARPLY 
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if T is the thickness of the insula- 
tion. - We will consider the order of 


magnitude of this capacity for a given 
example, ` 
Let the breadth of the coil be 2 inches, 


and the mean radius of all the windings 
on it be.3 inches, and let the diameter 
of -the covered wire with- which it is 
wound be rather. more. than. 1% milli- 
‘meter, or say 1/40 of. an inch: -Fhe 


capacity of each layer, with regard to 
the layers above and below, will then be 


= =240 inches 


that is, 20 feet, which is comparable to 
the capacity of a single-wire antenna 


400 feet high! 


The coils I advocate are wound with 
much thinner wire than that. And if 


the diameter of the covered wire is 


.006 of a centimeter, even though the 

breadth of the channel is only 1 centi~ 

meter, yet with the mean radius 3 centi- 

meters, the effective capacity will be 
3 


.006 

that is, 500 centimeters, or 5 meters, 
which is still very large—bigger than 
most amateur antennas. | 

To have that capacity, a single-wire 
antenna would have to be about 100 
meters long, and even a quadruple hori- 
zontal antenna with its four wires spaced 
a yard apart would have to be 40 meters 
in length. 


Ue 


The inductance added to the circuit between the antenna and ground serves as a 
balance wheel to the electrical oscillations and keeps them swinging much longer 
than would be the case with the antenna shown on page 453. 


 Care.i in wiring "and a. well-thought- lit arrangement “of . thie: instruments: in, "the ye- 
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How to Place Condenser: Placing a conden- 


ser in’ series with your aerial or . ground, 
will materially reduce the wavelength. of your. 
If you cannot reach: the higher 


receiving set, 


waves’'on your. set; this may. be .the . cause. 
‘Place the condenser so that one side is con- 


nected to the aerial and the other to the. 


-ground ; this is a parallel: connection and will 
increase: the wavelength range of the set. - 


Don’t Change Wiring While the Tubes Are 
Lit: Do not be guilty of trying to change the 
wiring in a receiver installed in a cabinet while 
the tubes are lit and the “B” battery is con- 
nected. Disastrous results are often caused in 
this manner,_but particularly the burning - of 
tubes, 1 through ° the crossing of the “A” with 
the “B” battery. Take caution and’ heed this 
warning; it will save you money. 


Where to Look for Interference:' Often 
large metallic frames and rafters effect the 
loop antenna and the functioning of your re- 
ceiver. Should: the set be removed to. another 
‘room in the opposite direction, surprising re- 
sults may.be obtained. It is well to bear -in 
mind that no radio set, whether, receiving or 


transmitting, ' will “work . ‘efficiently, if, large: 
grounded metallic elements are’ in the imme- 
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On Grid-leaks: The ordinary fan goes: ‘into a 
store to purchase a grid-leak. . It’ isi:such a 
small looking. article that he often does : not 
realize its importance. It is poor” policy to buy 
the cheap ones. A cheap leak will change its 
value several times during the night and may 
even be "résponsible for noises in the receiver. 
It is ‘good policy to buy the best. 


aotical” ‘Helps for’ Radio’ Fans = í 
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. better it is for the’receiving of signals. 
_ your aerial in such 


transformers too close together. 


for 


Tighten Aerial: is aerial ‘that: is ‘permitted 


to swing may produce jerky and uncertain re- 
ception. The tighter the wire is stretched, the 
Place 
a manner that it can be 
made tight and ‘that nothing: will loosen it. *: 


M ounting Transformers: -Never mount 
Close mount- 
ing causes squealing and howling in the head- 


phones or the loudspeaker. 


„Regenerative Set: In regenerative sets, be- 
gin tuning for the station with regeneration at 
zero. When the station is heard, increase re- 


generation until the signal is at its loudest 
pitch. 


How to Make Dials Turn Smoothly: Have 
you ever noticed that on some sets the dials 
turn with a velvety- feeling and on others you 
have tried they turn hard and touch the ‘panel 
at certain points, which causes an unpleasant 
scraping sound? All. dials- can. be “made” to 


have that velvety feel even if: the shafts of the 


instruments-do not pass through the. ‘panel at 
a perfect right angle. - Cut-out a circular piece 
of. felt, similar to and, slightly smaller than 
the ‘circumference ‘of the dial, with .a “hole ‘in 
the center to accommodate the shaft; ` The’ felt 
piece.-is. placed -between ‘ the: panel’ and. ‘the 
dial and acts as a bumper. at the point mgs 
the dial- usually touches the panel. a7 


Use Large “A” Battery Wires: When ‘the 
“A” battery is some distance away from the 
receiving set, it.is best to have thé wires rather 
heavy to reduce resistance. No. 12 rubber- 
covered will be Satistactory for this purpose. 


i 457 


Toad 


- 


PO | A RR a tL tt 8 ae ee 


Brown Bros. 


pa mnm gamag ae kien ae e ar e RA R a a — — 
ee sn 


PR encase LUUN NN RRR is, oN 


ee d 


~~ 


ONE CAUSE OF POOR-RECEPTION 
Besides the various noises that may be produced in receiving sets by defects in the 
large numberof electrical: wires in-the neighborhood, the overhead trolley system 
generates grinding and crackling noises that seriously interfere with reception. 


HOW TO LOCATE 
Interference from Power Lines 


A common cause of annoyance to-broadcast listeners— 
and how to locate and overcome it 


By W. VAN NOSTRAND, JR. 


NE of the most serious problems 
confronting those interested in 
radio broadcast reception at the present 
time is the interference experienced from 
power lines. | 
Interference of this nature may b 
set up in power lines by various defects, 
such as grounded transformers, leaky 
insulators, arcing from one circuit. to 
another or to the ground, faulty genera- 
tors and innumerable other causes. In 
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most cases, while leakages of this nature 
strongly affect the super-sensitive re- 
celvers in use at the present time, the 
losses from such leakages are not notice- 
able at the power house or sub-station, 
and the average operating: company is 
without the proper means of locating 
such disturbances—although it is usually 
found that they are anxious to locate 
and remove the faulty circuit when it is 
possible to do so. HS 
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HOW TO LOCATE INTERFERENCE FROM POWER LINES 459 


Inasmuch as interference of this na- 
_ ture is so noticeable in radio reception, 
“it is natural that a radio receiver should 
-be used in locating the source of the 
' disturbance. 

Such a receiver must be portable and 
it must employ a loop antenna or re- 
ceptor. . The most essential factor is 
the directional property of this loop 
antenna. If the loop antenna is direc- 
‘tional in its effect the source of inter- 
ference may. be located by direct tracing 
or by triangulation; that is, by taking 
a. bearing with the loop receiver frorn 
two or more different points in the zone 
of interference and drawing lines on 
a map of the city, one from each point 
where a bearing is taken, in the direction 
in which the loop antenna points, and 


the source of the interference will be 


found at. the point of intersection of 
these lines. 

A common type of sonerie inter- 
ference is that produced by an arc in a 
circuit due to leakage from one circuit 
to another, from a circuit to the ground, 
or to a poor connection. This arc tends 
to set up currents which feed back 
through other power lines, with the re- 
sult that the interference is noticeable 
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over a wide area, although the maximum 
interference will be noted in the immedi- 
ate vicinity of that part of the Circuit 
which is arcing. With an ordinary re- 
ceiver that employs a loop antenna, it is 
often difficult to locate the source of 
interference by triangulation, due to the 
fact that the interference is prevalent 
over such a wide area and affects the 
receiving circuit direct or through the 
battery and telephone leads, thus tend- 
ing to destroy the directional property 
of the loop antenna. It is, therefore, 
essential that a receiver be employed 
which will not be affected by disturb- 
ances except through the medium of the 
loop antenna. A receiver of this type 


has recently been used in an investiga- 


tion of power-line interference 
Georgia city. 

The wiring diagram of the receiver 
is shown in Figure 1. The primary and 
tickler coils are wound in the same man- 
ner as the coils in a “low-loss” tuner, of 
No. 18 cotton-covered wire, 314 inches 
in diameter, the primary having 5 turns 
and the tackler 12 turns. The secondary 
is wound on a 4-inch cardboard tube in 
the ordinary way, of No. 18 cotton- 
covered wire, having 23 turns. A .0005 
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THE WIRING DIAGRAM OF THE INTERFERENCE LOCATOR 


Ficure 1: The terminals marked X connect to the loop. The circuit ts the ordinary 

three-coil tickler hook-up. Any other good circuit can be used provided it is ar- 

ranged to tune the wavelengths below the broadcasting, so that the interference can 
be received without the music or lectures. 
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mfd. variable condenser is shunted- across 
the secondary. Les Boe 

The construction ofsthe loop antenna 
is shown in Figure 2. | sai 

_ The thorough shielding of the receiver 
should be noted from- Figure 3. The 
inside of the receiver cabinet is lined 
on all sides with tin and all battery and 
- telephone leads are covered with copper 
braid connected to the shielding inside of 
the cabinet. The shielding around the 
telephone leads is connected to a bind- 
ing post between .the..telephone : jacks, 
the binding post being connected to the 
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ordinary“ loop receiver, with which the 


aa RPO ES TICES eS = RN Skies OSes. Mies "SIN RG 


> ES oe >> S s 
~ > os i a . ` 


shielding -inside of the receiver cabinet. 
The: first test was made with~an- ~ « « 


- - 


ing circuit, which, when cut off, elim- 
inated. the ‘interference. This ‘circuit, 
however, is twenty miles long and the — 
power company had no means available -~ . 
for locating the exact point in=the~cir-- 
cuit from’-which the interference came 

and the loop receiver being used was . : 


interference was traced -to a street light- 


not. sufficiently. directional to locate “it. : 


A power-line expert was then sent. to = 


this city but was unable to locate the 


. - 
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i 
A SET THAT LOCATES POWER-LINE INTERFERENCE os 
Ficure 2: The binding post A, between the two jacks, is grounded on the shielding 
inside the cabinet so that an extra wire connected to the copper braid that ts wound 
around the phone cords may be grounded to the inside shield. 


HOW TO LOCATE INTERFERENCE FROM POWER LINES 
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-_ From a photograph made for POULAR RADIO | 
COMPLETE SHIELDING MAKES THE LOOP SHARPLY DIRECTIONAL 
Ficure 3: Shielding may be of doubtful value in many types of receiving sets, but | 


it is essential in locating interference. 
with sheet metal. 


- 


exact source of the trouble, although 
~ exhaustive tests were -made of lights, 
insulators, generators and other equip- 
ment under suspicion. These tests, 
however, developed some interesting 
facts and after comparing notes on 
these two tests it was decided to con- 
-struct the receiver referred to above. 
Another test was then made using 
this thoroughly shielded receiver. The 
interference was found to be greater in 


one section of the city and the point of | 
maximum intensity was found by. listen-. 
ing on various broadcast receivers in the | 


vicinity. Maximum interférence. was 
noted at the residence of..a broadcast 
listener two blocks from the. point’ where 
the defect in the lines was ultimately 
found. At this point, using a receiver 
employing three stages - of - radio-fre- 
quency amplification, detector and two 
stages of audio-frequency amplification, 
connected to a loudspeaker, the disturb- 
ance could be heard for nearly two 
city blocks, completely drowning out all 
broadcasting stations. 


The cabinet shown above is completely lined 
The top section is electrically connected to the rest of the shield 
by the piece of copper braid, as shown. 


--The shielded receiver was mounted 
in an automobile and the maximum sig- 
nal strength was noted when the loop 
receptor was pointed directly down the 
street. As a 13,000-volt transformer was 


located in the center of the street about 
. five blocks away, the automobile was 
- moved in that direction, but upon arriv-. 
ing at the transformer it was noted that 
‘the signal strength had decreased and 


the loop receptor pointed back up the 
street. Several trips were made up and 
down the street between two of these 
transformers: until the car was finally 
stopped about: two blocks below the 


residence. ‘of the broadcast listener, di- 


rectly in front ofa suspended street 
light, where it was found that the signal 
strength was at its maximum. 

. A- pole was secured and when this 
light was tapped the interference varied 
from nearly minimum to maximum as 
the light swung from its support; this 
variation was noted on both the. portable 
loop receiver and also on the receiver 
located in the residence of the broadcast 
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listener two blocks away. The car was 
moved about one block, first to the right 
and then to the left of the light, and 
new bearings taken; and in each instance 
the loop pointed directly toward this 
light. wi 

A lineman was secured who shorted 
the light, which was a - high-voltage 
series lighting circuit. But this did not 
remove the interference.. The outlet to 
. this light was then shorted on the’ pole 
and the circuit leading to the light en- 
tirely cut out, but this- also failed to 


eliminate .the trouble, although tapping. 


the light caused the strength of the inter- 


. ference to. vary, as first found. _ The 


lineman shook the various . wirés at- 
tached to the pole below the 13,000 volt 


line; it was: found that the interference - 


stopped when the steel guy wire, sup- 
porting the street light, was raised. 


This guy was found to be lying across 


a 2,300-volt primary circuit, causing an 
arc. The light, swinging in the wind 


Henry Miller 
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at times,- apparently accounted for the 
intermittent nature of the interference: 
The tests were started at 8.00 p.m. 
-and the trouble was located about mid- 
night; a lineman was secured and the 
trouble remedied - about 3.30 a.m. 
About eight hours were required for the 
test. .It will be found in such cases 
that patience is as much a necessity as 
the proper type of equipment 
` The circuit employed in a receiver 
used for this purpose was not found to 
be important, so long as sufficient ampli- 
fication is employed, two stages being 
_ preferred,- and the wavelength range 
is’ low enough to avoid interference 
-.,from local transmitting stations. 
The shielding, however, is extremely 
important. Isolating the receiver in this 


_manner, but not connecting any part of 
_it‘to the shielding, tends to increase the ` 
directional properties of the loop re- 
ceptor, which is a vital factor in locating 
any type of interference. | 


HOW RADIO ENABLES THE PRESENT-DAY POLITICIAN TO MAKE 
“CARBON COPIES” OF HIMSELF 
Between the motion picture and the talking machine the modern campaigner can be 
seen and heard simultaneously in innumerable places. This picture shows Robert 
La Follette rehearsing a speech before the De Forest phonofilm, for use during his 
presidential campaign. 
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MAKE LARGE HOLES FOR THE SHAFTS OF. INSTRUMENTS 


In properly designed condensers, rheostats and other instruments that are made to 
mount on the panel with the shaft projecting. through it, it is not necessary that the 4 


hole in the: panel should serve as a bearing for the shaft. 


Note- the clearance around 


the shaft; it cannot bind on the edges oF the hole and turn: hard. 


Useful Radio Kinks 


“The other day,” 
. radio fan making his” first set. : 


writes Mr. Rosebury, “I was watching a newly-bitten 
I particularly noticed how he laid off the 


holes for a switch. arm and contact points, and connected the leads from 


the variocoupler to the contact: points. 


As an intimate friend, I was 


privileged to criticize and to show-him some easy ways of doing the hard 
jobs and some easy methods of obtaining accuracy. And that incident 
gave me the idea of wnang this article.” 


By FRED ROSEBURY 


OT every fan has access to practi- 

cal information in a hurry. In 
fact, many rely solely on instructions 
that are given by a busy radio dealer. 
In many cases the information thus ob- 
tained is not explicit and it is ‘some- 
times inaccurate. ` 


HOW TO DRILL A PANEL 


For-instance, consider the. simple mat- 
ter of drilling a panel. 


_pointed instrument. 


I have seen some fans scratch the 
surface in a crude fashion with a sharp- 
A medium-pointed 
pencil should be used, as the marks may 
easily be removed. A better method 
(which requires more patience) is to take 
a piece of paper the same size as the 
panel and lay out all holes and measure- 
ments in plain sight. Then paste the 
sheet squarely on the surface of the 
panel, preferably with ordinary white 
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paste, which- can be removed very easily 
with ‘a. damp’ cloth. ` Use a sharp-‘center 
punch (which:may. be bought- for about 


each hole: with a ‘single light blow of a 
hammer. Sometimes, if the hand is not 
steady, more than one blow. of the ham- 
mer may ‘result in several miarks on the 
< panel, which would be confusing- when 
‘the hole is to be drilled. | 

To lay out holes “for mounting a 


switch arm ‘and contact points, use a 


compass; ‘after taking the radius of the 
switch arm from the center of the shaft 
to the contact end, draw.a.circle or 
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HOW TO DRILL THE PANEL 


Note the sheet of paper pasted over the panel. 
The locations of all the holes are marked out 
on the paper and then the panel is center- 
punched and drilled through the paper. This 


method prevents accidental scratches on the. 


surface of the panel. 


from center to center. 


.° POPULAR RADIO. 


‘part of a circle on the paper or panel. 
` Then, measure the diameter of the heads 
‘of the contact points. 

twenty-five. or thirty. cents). and center :- 


Let us assume that it is 3/16 of an 
inch: The reader:will use his own judg- 


"ment in spacing the contacts, but it is 


not advisable to space them less than 
three times the radius of the heads, 
In the. case of 
contact ‘points, the heads of, which are 
3/16 of an inch, open the compass to 


5/16. of an inch, which will secureample 


spacing. 

If the- number of contacts to be used 
is an odd number (say. seven), draw a 
line. with a ruler through the center of 


“the circle perpendicular to the horizontal 
“measurement of. the panel; 


. ‘where this 
line intersects with the circumference at 
the top of the circle, make a dent with 


the center punch. Take the compass, set 
at 5/16 of an inch, and using this dent 


for the pivot,- .make`a'` mark with the 
pencil. end of the compass on the circle, 


q _on both sides of: the punch mark. Then 


center . punch these new intersections, 
and using either one for a new pivot, 
make another mark 5/16 of an inch 
away on the circle. 

Do the same thing on the other side 
of the original dent, arid continue until 


=: there are three marks on both sides, and, 
i including the first one; the total is seven. 


Any odd number may be laid off in this 
manner. The holes for the switch stops 
may be placed a little closer to each end 
mark, say 14 of an inch. If an even 
number of holes is required, draw the 
perpendicular as before, but: do not 
center punch. this.intersection, but lay 
off 5/32 of an inch on each ‘side and 
center punch these marks, continuing as 
for odd numbers, until the required num- 
ber has been done. It is an excellent 
plan to check up the compass after each 
mark; this will insure accuracy and alsoa 
neat job. In drilling holes, always see 
that the drill is sharp. A little oil will 
sometimes prevent the back of the panel 
from chipping out. Do not put heavy 
pressure on the drill. i 


USEFUL RADIO ‘KINKS 


From .a photograp made for POPULAR 


THIS WIRE SHOULD BE. SHORT... - a ee 
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See how the grid terminal of the socket is connected to- the grid condenser.. With a. 
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‘HOW TO. MOUNT “APPARATUS 
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In mounting apparatus : -such as vari-. 
able _condensers, variometers or vario- 
couplers that have a 14-inch shaft, it is 
advisable to drill a hole at least 9/32 of 
an inch in diameter so that the shaft 
will rotate freely. The dial will cover 
the hole anyway. So far as variable 
condensers are concerned, a paper tem- 
‘plate: is supplied by the makers, showing 
how to drill the holes; therefore no in- 
structions on this point are necessary 
here. 

To mount wooden block variometers, 
it is best to fasten them by means of 
wood screws up from the bottom of 
the baseboard instead of from the panel, 
as the latter sometimes results in warp- 
ing or bending of the panel—especially 
in the case of hard rubber. | 


16:or .14:B. & S. gauge. 
‘is: to’ be’ ‘avoided on these leads as it 
tends to increase the. distributed capacity, 
which - is--undesirable. 


wire as Short as'this there is nocchance for stray capacity effects t to. aise distortion OS 
. or weak signals. : Se gaia Cs ES 
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"HOW TO CONNECT- LEAD WIRES: 
When connecting lead | wires; „from 
coupler taps to, contact points. it: is, pref- 
erable to. solder them at- both. ends... A 
heavy wire should be used such as N o. 
“Spaghetti” 


‘When buying a 
variocoupler or! other tapped inductance, 


-see that the taps-are rigid and not likely 
.to loosen thé turns when connecting the 
leads. 


cm 


HOW TO HANDLE THE WIRES 


It is a good scheme, when building 
any kind of a set, to bring out the leads, 
antenna, ground, “A” and “B” batteries 
and other parts at the rear.of the- cabinet. 
Use a strip of bakelite or other insulat- 
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ing material one inch wide and of the 
right length for the number of binding 
posts. The posts should be spaced one 
inch apart, and an additional hole should 
be drilled on each end of the. strip, about 
¥% of an inch from the end for the 
mounting screws. Mount the strip on 
the back of the basboard near the back. 
Use long wood screws with a thick nut 
or several washers to raise it about % 
inch, so that the binging post screws 
will not touch the wooden base. (See 
the accompanying diagram.) 


HOW TO CUT HOLES FOR SCREENS 

The use of bezels or screens in 
vacuum-tube sets is becoming popular, 
but these items are of little value with 
sets that use the dry-cell tubes, as the 
filament is barely visible even upon close 
examination. But if screens are to be 
used, a special tool can be obtained from 
your dealer which cuts a neat round 
hole. Lacking this, a good method (but 
one which takes much more time and 
- labor), is to draw the circle on the panel 
or template (the sheet of paper described 
before) and take a sharp drill, making 
a series of holes close together around 
this circle, taking care not to let the 
holes go outside of the circumference. 
When this has been done, a sharp- 
pointed knife may be used to cut out 
the section. Then, with a half-round 
file of the proper size, smooth out the 
hole, taking precautions not to exceed 
the required size. Make it just large 
enough so that the bezel will fit snugly. 
If you do accidently make the hole a 
trifle large, a few drops of solder around 
the inside edge of the bezel will hold 
it in the panel. 

Concerning the use of tin or copper 
foil on the back of the panel to reduce 
body effect, I must state that I have 
had very poor results with it, using a 


standard, three-circuit tuner. It does 
help the body-effect problem to some ex- 
tent, but I find that it also reduces the 
signal strength slightly, due probably 
to absorption of current from the ap- 
paratus. 


POINTERS ON SHORT LEADS 


Much has been said and written about 
the necessity for short connections, but 
some of the first radio sets of fans I 
have seen, look like one of those tropical 
banyan trees whose structure may be 
represented by taking 1 close up of a 
piece of steel wool. Keep in mind that 
the shortest distance between two points 
is a straight line, and unnecessary kinks 
and bends should be avoided. The lead 
from the grid-leak and condenser to the 
socket should be just as short as it is 
possible to make it; if possible, the grid 
condenser should be attached directly to 
the grid post of the socket. The lead 
from the other side of the grid-leak and 
condenser should also be short. How- 
ever, do not sacrifice efficiency by crowd- 
ing the instruments so as to obtain short 
leads. A little study before undertak- 
ing to build a set, as to the best location 
for the apparatus without sacrificing 


= neatness, is to be recommended. Do not 


make too sharp bends in wires; it is 
both electrically and mechanically wrong. 
Use your hands for this, avoiding pliers 
except to straighten the wire. 


A NOVEL SCHEME FOR MAKING TAPPED 
COILS 


Instead of making a loop and twist- 
ing the wire where a tap is required, 
get some “O.K.” paper fasteners, and 
after removing the insulation from the 
wire, slip one of these fasteners over it. 
When the coil is completely wound, flow 
a little solder over the wire and fastener 
with a hot soldering iron. Be sure to 
use rosin as a flux. 


batteries? 
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Do you know how to get the maximum service_out of your storage “A” 
Most broadcast listeners do not. 
month will tell you. 
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' - - THE PANEL ARRANGEMENT OF THE CRYSTAL RECEIVER 

The. anténna and ground ‘binding posts.are on the left side of the panel near the 
top.- The set is tuned by the switch at the lower left side of the panel, which 
changes. the wavelength range and the dial in the center which adjusts the variom- 
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The. Phones. -are connected to the binding posts at the right of the panel. 
Son- the crystal are found by means of the knob projecting from the 
erste mounting at the lower right. 


Simple “How-to- Build” Articles ir Beginners 
No. 3 


How to build an efficient crystal receiver 


k By LAURENCE M. COCKADAY 


Cost oF Parts: Not more than $10.00 


APPROXIMATE RANGE: 


15 mules 


Here ARE THE ITEMS You WILL NEED— 


Al, A2 and A3—Dubilier mica | fixed con- 
densers, .0001 mfd., .00025 mfd. and 
5 mfd, respectively ; 
B—switch lever and knob; 


HE third recéiving set of this series 

is a crystal receiver that employs 

a variometer of efficient design for tun- 

ing, in conjunction with three fixed con- 

densers in order to cover the broadcast 
wavelengths. 

This set was built in the PopuLarR 


Rapio LazoraTory with the express pur- 
pose of Subituttmg to the beginner a re- 


Cl, C2 and C3—switch points: 
D—Sickles diamond-weave variometer; 
E—Pacent No. 30 crystal detector ; 
F—composition panel, 7 by 12 inches; 
G—baseboard, 12 by 7 inches. 


ceiver that will give satisfactory results 


_ on local broadcasting at the lowest outlay 


from an expense point of- view. 

The set is extremely easy to construct 
and to operate. | 

Take this magazine to a dealer and 
ask him to give you the list of parts that 
are included at the head of this article. 
Then take the parts home and set up the 


-467 


468 


panel as. chown in the diagram eal the 
two pictures and mount ‘the instruments 
as also shown. - : 

Next, wire up -the instruments as indi- 
cated in the picture diagram. You can’t 
make a mistake; all the connections are 
clear, and the instruments are marked as 
they appear in the diagram and in the list 
of parts. 

When you have finished wiring up, all 
you have to do is to connect the head- 
phones, the antenna and ground to the 
set. 


The’ antenna and ground connections À 


should’ be connected to binding posts No. 
l and ‘No. 2. The telephones should be 
connected to the posts No. 3 and No. 4. 

A 100 to 150-foot single-wire antenna 
will be suitable. 2- - 


—_ 


To tune the set,. place: the ‘switch. lever” 


B on the switch ‘point C3 and rotate the 
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dial of the variometer ‘`D, at the same 
time adjusting -the _ crystal detector PS 


When you finally hear a station, tune in, : 


with the variometer and, when you have 
that instrument tuned in loudest, make 
a better adjustment of the crystal. 


All you have to do after that is to tune - 
with the variometer and the switch ‘lever : 


B. 

You will find that you will be mies io | 
tune in all the local stations with remark- ` 
able clarity and with plenty of signal 


‘strength for working several "pairs of- 


headphones. i 
Of course, there are no batteries used : 


and no upkeep cost except for AEE I 
the crystal in the detector when it be-, 


comes worn out. This will be once in 
about’ every three or four months. s 


Proper care. of the crystal is an im- | 


‘ portant* item | in crystal sets.-- Do not 
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THE “PICTURE DIAGRAM” OF THE HOOK-UP 


A glance at the above illustration will convince even the novice that this radio re- 
ceiver is easily wired. In this form of diagram the instruments are shown in pic- 
ture form and the connecting wires are drawn in, in the Exact MANNER THAT 
THEY SHOULD Go IN THE SET. The terminals are plainly shown and the instruments 
are marked with designating letters that reappear in the text and the list of parts. 
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| THE REAR VIEW OF THE SET 
Study this view in connection with the picture diagram of the hook-up on page 467. 
The location and connections of each wire appear clearly. Note that the two wires 
that connect the crystal detector E into the circuit are run through holes in the panel 
to the terminals of the detector which are on the front of the panel. 


place the bare fingers in contact with signal strength materially. In this set 
the sensitive surface of the crystal, as the crystal is protected from dust so 
the slight film of perspiration which may that you will have no trouble from this 
be left on the surface cuts down the source. i 


General Electric Co. 
THE DEATH STRUGGLE IN THE FOREST—AS PLAYED 
BEFORE THE MICROPHONE 
The radio drama is developing a new art of making sounds that stir the broadcast 
listeners’ imagination. In this scene from “Pierre of the Plains” onion-skin paper 
served as dead leaves; the slap-sticks served as horses hoof-beats. 
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How Sound Waves Are Used 

for Locating Submarine Faults 

and Earth Cracks That Lead 
to Disturbances 


The ship's apparatus projects a powerful wave of sound downward, as shown by the 

arrows. When the sound wave reaches the bottom, it is reflected upward to the 

ship again. The length of time required for the round trip of the sound wave is 

measured with great accuracy and, as the speed of sound in water is known, tt ts 
possible to calculate the exact depth of the water. 
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WILL THE SONIC 


DEPTH FINDER HELP 


Foretell Earthquakes? 


How a remarkable field of exploration is being opened 
. up by a newly developed instrument which employs 


_ radio apparatus, 


radio science and radio technique 


By CARL H. BUTMAN 


WO destroyers of the United States 
Navy recently made a complete 
depth chart of the ocean: off the coast 
of California, from San Francisco to 
the Mexican Boundary, in 35 days. 
Submerged mountains and valleys, rifts 
and plains were surveyed over an area 
of 34,000 square miles. The submarine 
topography of this region, one of the 
most important in the world to the 
geologist, was laid bare almost as though 
some mighty giant had sucked up all the 
water and let us see with our own 
eyes what it was that lay down below. 
To have made this map according to 
the old-fashioned methods of the sound- 
ing lead and line would have taken 
more than half the lifetime of the men 


‘on the two destroyers. 
complete in the brief space of five 


Yet it was all 


weeks ; truly a remarkable achievement! 
The thing that made this achievement 


‘possible was the new sonic depth finder 


perfected by the United States Navy. 
A wave of sound is sent downward 
through the water at a given instant. 
When this sound wave reaches the bot- 
tom of the sea it is reflected upward | 
again toward the surface. The instant 
of its arrival at the surface is de- 
termined. 

It is possible, then, to calculate the 
time needed for the sound to make the 
complete round trip. And knowing the 
velocity of the sound in water, it is 


a simple matter to compute the depth of 


471 


472 


the sea at that particular place. Read- 
ings can be taken every few minutes 
from a vessel that continues in motion. 
Thousands of soundings can be made 
now where the older methods permitted 
only one. The bottom of the sea can 
be charted much more accurately than 
ever before and at a fraction of the 
cost. 

It is probable that this remarkable 
new method would never have been 
developed had it not been for radio. 
Radio has brought us a tremendously 
increased knowledge of vibrations of all 
kinds, including the vibrations of sound. 
Furthermore, it is radio that has given 
us reliable sound generators in the form 
of vacuum-tube oscillators working at 
audio frequencies. Radio devices serve 
also to detect the echoed sounds and to 
amplify them; these, too, being accom- 
plishments that would have been beyond 
the resources of physics a few short 
years ago, 

On the recent surveys in California 
and on previous surveys with the sonic 
depth finder, it was the radio officers 
of the ships who conducted the work. 


All in all, although the new method in- 


volves sound waves instead of radio 


waves, it is to be reckoned, really, as 


one of the achievements of radio science. 

The recent depth surveys off the Cali- 
fornia coast derive especial importance 
from the fact that this 1s the part of 
the world where the geologists are most 
actively engaged in the study of earth- 
quakes. Many parts of the world have 
more earthquakes than California but 
more is known of the geology of Cali- 
fornia than of any similar area else- 
where. For more than three years a 
group of scientists working under the 
inspiration of the Carnegie Institution 
have been studying very carefully each 
tiny earth quiver that occurs in all the 
California region. They have been 
studying, too, the visible signs of faults 
and earth cracks on the surface of Cali- 
fornia and of adjoining states. 

Some day it will be possible, they feel 
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sure, to determine the exact nature and 
cause of earthquakes; perhaps to pre- 
dict them; at least, to fix upon those 
particular parts of the country where 
the danger of destructive earth move- 
ments is greatest and those areas where 
this danger is least. 

The successful conclusion of such 
studies would be important not only to 
California but to the world. The earth- 
quake remains one of those great nat- 
ural forces which man can neither 
control, predict nor escape. So far, 
earthquakes are among the failures of 
protective science. And the scientists 
are determined not to fail always. 

But the studies that have been going 
on so assiduously in California have had 
to stop at the tide line. The great 
earthrift or “fault” that was responsible 


for the San Francisco earthquake runs 


off into the ocean and is lost to observa- 
tion. Not even the most daring geol- 
ogist would contemplate diving down a 
mile or so into the water in order to 
see what had become of it. 

It was quite possible that the key to 
all the crustal creeps and fault slips and 
other earth movements that have been 
observed in California lay in some fea- 
ture of the earth’s surface hidden off 
there under the sea. 

That is why the scientists of the 
Carnegie Institution asked the Navy De- 
partment to make the survey with the 
sonic depth finder. They wanted to 


know just what did lie off in those 
uncharted 34,000 square miles that 
bordered the visible coast. It might 


have been worth while to get this in- 
formation even had it required the two 
vessels for half a lifetime, as it would 
have done on the older methods. But 
as it is, thanks to sound waves—and 
to radio—it was done in not much over 
a month. 

The lines of soundings run by the 
two destrovers formed a gigantic grid- 
iron with its bars about ten miles apart. 
Along these lines individual soundings 
were made every mile or so out to 


ee ge Gn eee, o cee. eee 8, oe, See... 2 eee... oe ee N. + Sg, A 


WILL SONIC DEPTH FINDER FORETELL EARTHQUAKES? 


473 


WHERE THE MICROPHONES ARE LOCATED 


In this “blister” on the ship’s side, below the water line, are the microphones that 
receive the sound waves as they return from the sea bottom. 


the 2,000-fathom. ties corresponding to 
a depth of 12,000 feet or nearly two 
miles. The positions of the destroyers 
for each sounding - were. checked by 
radio-compass bearings obtained from 
stations on the coast. 

The result is that the sea bottom of 
this area is now charted with an ac- 
curacy never before approached except 
in shallow waters close to the shore. 
It is most unlikely that any mountain, 
valley or other earth feature important 
to the geologists has escaped the closely 
spaced net that the sonic depth finders 


have spread over such a large area. 

When all the ocean bottoms. of the 
world have been charted with the com- 
pleteness of this California area a new 


‘method will be available to ship cap- 


tains for the determination of position 
at sea. By taking soundings at inter- 
vals and comparing the results with sub- 
marine maps prepared beforehand, it 
will be possible to locate a ship's posi- 
tion almost as accurately, it is believed, 
as a land surveyor locates himself by 
a map ashore. Such surveys, submarine 
charts and the employment of the depth 


« 
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finder will be of especial importance in 
mapping the great ocean trade routes of 
the world. 

To Dr. Harvey C. Hayes, a technical 
attaché of the Naval Experimental Sta- 
tion at Bellevue, near Washington, 
D. C., belongs the credit for having de- 
veloped the sonic depth finder. The 
first practical test of the invention was 
made a year ago last June, when the 
U. S. Destroyer, Stewart, ran a line of 
soundings across the Atlantic Ocean 
from Newport, R. I., to Gibraltar. 

Dr. Hayes was aboard during this 
trip and supervised the soundings made, 
the results constituting the first accurate 
cross section of the Atlantic Ocean ever 
obtained. It was demonstrated on this 
cruise that soundings could be taken 
every minute without sacrifice of ac- 
curacy, even in the deepest water. 

The chief technical difficulty in de- 
veloping the depth finder was the exact 
measurement of the time that elapsed 
between the instant of sending the sig- 
nal and the instant of receiving the 
echo from the sea bottom. Initial ex- 
periments with a stop watch proved too 
inaccurate and an automatic relay later 
developed was scarcely more satisfac- 
tory. The problem was solved, finally, 
by comparing the interval between the 
sound and its echo with the known 
interval between two sound signals as 
produced on the ship. 

The sound is produced by a high- 
power, vibratory sound transmitter, such 
as is much used already in submarine 
signalling. The signals sent out by this 
are timed by a friction gearing, so that 
the interval between two signals can be 
varied accurately. One disk of the fric- 
tion gear rotates at a constant slow 
speed; the other disk touches this at a 
variable distance from the center of the 
first one. By changing this distance the 
speed of rotation of the second disk can 
be controlled at will. Attached to this 
second disk are the contacts that actuate 
the sound transmitter and send out the 
signals, 
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Let us assume, now, that a vessel 
equipped with the sonic apparatus is 
steaming over a bottom 2,400 feet (400 
fathoms) deep. The two disks are set in 
motion and the position of the second 
one is adjusted so that sound signals are 
sent out at intervals of exactly one and 
one-half seconds. 

The operator wears a pair of tele- 
phones like an ordinary head set, except 
that only one of his telephones is con- 
nected to the sensitive sound receiver 
located on the side of the ship under 
the water line. The other telephone is 
coupled inductively to the sound trans- 
mutter. 

The first sound impulse sent out is 
heard instantly by the operator in the 
telephone that is coupled to the trans- 
mitter. At the same time the sound 
wave is discharged toward the bottom. 
The depth being 2400 feet and the 
velocity of sound in water being approxi- 
mately 4,800 feet a second, this sound 
impulse will be back at the receiver and 
audible to the operator in his other tele- 
phone after an interval of one second. 
One half second later the next sound 
impulse will be audible to him in the 


telephone connected with the trans- 
mitter. 
The operator recognizes, of course, 


that these two impulses, one in his left 
ear, the other in his right ear, do not 
coincide. Accordingly he changes the 
speed of the second revolving disk bit 
by bit until he does hear the two im- 
pulses at exactly the same instant. Then 
he knows that the time interval between 
the successive impulses as sent out by 
the revolving disk is exactly the same 
as the time necessary for one impulse 
to go to the bottom and come back again. 
In the case described (the bottom being 
at 2,400 feet) this time will be just one 
second, 

As the ship passes over bottom of dif- 
ferent depth the operator alters the 
speed of the rotating disk just enough to 
keep the transmitted sound impulse and 
the received impulse in synchronism. 
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The switchboard at the right is the control panel for the sound-producing and trans- 

mitting apparatus. At the left, is the sound-producing vibrator. The bottom of this. 

fits against a hole in the ship’s bottom so that the diaphragm is in contact with 
| l : the water. 


Sa" 8 ‘ 


The time interval between the trans- 
mitted impulses is then just equal, at 
all times, to the time of travel of one 
impulse to the bottom and back again. 

This assumes, of course, that the 
velocity of sound in water is always the 
same, which is not quite true. This 
velocity varies a little with the salinity 
of the water and with its temperature. 
It will be necessary in accurate work 
to determine these characteristics of the 
water at the time when the soundings 
are taken and to make a proper cor- 


rection in the final and complete record. 

In shallow water, as at the approaches 
to harbors and wherever the water is 
less than about 250 feet deep, the navy 
uses what is called the “angle” method 
of sonic depth finding. A sound trans- 
mitter is fixed to the ship’s bottom nearly 
amidships. . Two lines, each of twelve 


‘receiving ‘microphones are then attached 


tothe ship’s bottom; one. line well aft, 
the other one well forward. The angle 
made by the returning sound with the 
vertical line of its downward projection 
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is determined by these microphones and 
from this the depth is deduced. 

The miucrophonic receivers used in 
this method and also in the timing 
method employed for greater depths, 
must have directional properties. ) 
details of the design have not been dis- 
closed by the naval authorities but it is 
understood that Dr. Hayes, who owns 
the commercial rights on the apparatus, 
is about to make a form of it available 
for use by general shipping. 

At present, twelve war vessels of the 
navy have been equipped with the sonic 
apparatus, including two battleships, the 
West Virginia and the Colorado. The 
mine-layer Aroostook also possesses the 
equipment, as well as several vessels of 
the U. S. Coast Guard. 

It is believed, indeed, that fhe sonic 
principle will prove valuable to these 
latter vessels in their ice patrol of the 
North Atlantic. The echo of the sound 
signal will come back horizontally as well 
as vertically if there is a wall of ice or 
any other solid substance to reflect it. 
Ht is probable, therefore, that icebergs 


can be discovered in this way even be- 


fore they are visible. 

One of the most curious uses proposed 
for the sonic depth finder is in locating 
oil in the Gulf of Mexico. Oil opera- 
tors have asked the Navy Department 
to make a depth survey of that region 
for the purpose of studying the sur- 
roundings of certain “oil spots” that are 
believed to indicate submarine seepages 
of oil that are perhaps recoverable by 
drilling. 


The | 
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But the most 
the most valuable use of the sonic ap- 
paratus is as an aid to navigation. The 
commander of the cruiser Detroit said 
recently that he would rather have i 


_sonic depth finder operating on his shi 


than any other navigation instrument 
not even excepting the gyro compass 
or the radio direction finder. It is freeh 
predicted by naval officers that very 
shortly the use of the sonic depth finder 
will be as general on commercial steam- 
ships as the radio is today. 

The cost at present is about $12,000, 
which makes it almost prohibitive for 
any but survev ships, vessels of war 
and the largest liners. But there is 
small doubt that the prospect of wide 
commercial use will stimulate both the 
improvement of the apparatus and its 
eventual manufacture at a much lower 
cost. : 

And finally the sonic depth finder is 
likely to take to the air. It will be 
remembered that a number of the dis- 
asters that have happened to lighter- 
than-air craft of the Zeppelin type have 
occurred because the commander did not 
know accurately the height of his vessel 
above the land or the sea. 

The sonic depth finder will work in 
the air, say its inventors, as well as it 
does in water, but its present form is 
far too heavy for installation on air- 
ships. The naval laboratories are now 
working, it is announced, on a modi- 
fied form of it which will be tried out 
aboard the navy’s great air cruiser, the 
Shenandoah. 


Will Radio Haul Our Trains? 


“Yes” answer the scientists. Indeed, there is no more 
interesting speculation as to the future practical applica- 
tions of radio than in the essentially practical uses in 
the field of industry and commerce. How this may come 
about will be told in a coming issue of PoruLtar RADIO, 


direct and doubtless — 
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THE ORIGINAL ARMSTRONG SUPERHETERODYNE 


Ficure 1: 


The mventor himself constructed this receiver in the Paris research 


laboratory of the Signal Corps during the summer of 1918. It is considerably larger 
than the new model now used in aircraft. 


The New Type of Superheterodyne 


A “fool- proof” receiver of an advanced design 

that operates on new principles which have 

been developed by the scientists of the Signal 
Corps 


By CAPT. PAUL S. EDWARDS, U.S.A. 


O broadcast listeners everywhere 
| the United. States Army has just 
contributed a superheterodyne receiv- 
ing set that is not only a marvel in 
size, weight and efficiency but also that 
has led directly to the discovery of 
‘some entirely new principles that will 
vastly improve radio reception. 

The increasing interest in the super- 
heterodyne type of receiving circuit 
since it was first developed makes this 
record of its development (it was de- 
signed for airplane service) an interest- 
ing one for the experimenter as well 
as for the constructor who wants to 
know how the circuits function; it is 
of further importance because the out- 
come of the work of the Signal Corps 
of the army has produced a highly 
efficient type of transformer and a 
radical improvement in the circuit that 
prevents radiation and makes it ap- 
plicable to general radio Peace re- 
ception. 


The original superheterodyne was con- 
ceived and built in the Signal Corps 
laboratory in Paris during the summer 
of 1918, by Major Edwin H. Arm- 
strong. Associated with Major Arm- 
strong was Jackson H. Pressley, a 
young radio engineer who has continued 
the superheterodyne development for 
the Signal Corps, as Chief Engineer of 
the Radio Laboratories at Camp Alfred 
Vail, N. J. 

Figures 1 and-2 show the original 
Armstrong superheterodyne. This early 
model used the Signal Corps VT-1 
tubes and an elaborately tuned group of 
air-core intermediate-stage transformers. 
The latest design of army superhetero- 
dyne is the culmination of three years 
of persistent research and test. Several 
models have been constructed during 
this period in an effort to provide for 
the Air Service an instrument which 


would meet every condition of that 


most exacting service. The develop- 
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ment cost has been tremendous and will 


probably exceed the cost of the initial 


number of. instruments required for 
peace-time purposes. Considering: that 
this development has been practically 
continuous since the war and has pre- 
ceded all commercial designs of the 
superheterodyne, none of which are 
adaptable for military service in theair 
or on the ground, the cost has not been 
unwarranted. The solution of the prob- 
lem, however, has given to the army a 


receiver which may be manufactured in. 
huge- quantities during an - emergency, ` 


at a small unit ‘cost: 

There is a wide difference in the re- 
quirements of the broadcast receiving 
set, which is operated in the quiet ‘of 
the home and receives its signals from 


a powerful, fixed-schedule station, and - 


an army aircraft receiver. 


The army receiver is operated in. 


planes that travel at terrific speeds and 


that. are subjected to the vibration and 
- noise of huge twelve-cylinder engines. - 
~ It must be tuned and. adjusted ‘while | 
the pilot or observer is performing his — 


many other duties of the air. Here are 
a few of the incidental experiences of 
this new member of the army’s radio 
family : 

Two pursuit planes, traveling at a 
speed of more than one hundred and 
seventy-five miles an hour have a tele- 


phone transmitting equipment of only 
five watts output, intercommunicated 
by telephone at distances of more than 
ten miles while doing loops, -tail spins, 
nose dives and other combat maneuvers. 
The big Barling bomber cruised all over 


‘the middle west and enjoyed excellent 
reception from a small, portable, ground 
‘transmitter of fifty watts output through 


the noise and interference of. her six 
roaring engines which had one hundred 


‘and forty-four spark plugs creating a 


veritable barrage of static. Innumer- 
able flights have been made in planes 
equipped with Liberty engines at dis- 
tances of more than one hundred miles 
from their base, and perfect reception 
has been maintained. The small army 
transmitting sets send out a signal of 
one-tenth of the power of the average 
Class B broadcasting station. 

The army instrument is divided into 
several units in order that every inch 
of available space in the planes may be 
utilized. The pursuit plane has a min- 
imum of space and the machine gun is 
the most important instrument of use. 
The radio is operated from the little 
tuner shown in Figure 3, and its asso- 
ciated units are hung in the tail, under 
the seat, or the most convenient out of 
the way place. The sets on observation 
and bomber planes also require remote 
control. In the latter the radio system 


Figure 2: Note the individual condensers with fixed adjustment for tuning the 


large, air-core intermediate transformers. 


Coupling in these transformers was 


changed by moving the coils along the bakelite supporting rod. 
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U. S. Army Air Service 


THIS EQUIPMENT ENABLES FLYER TO LISTEN IN WHILE 
THE MOTORS ROAR 
This observer and his pilot are properly equipped for radio work. The jrdisiis 
are built into the inside of the helmet and the microphones are specially designed 
to.exclude the wind and motor noises. 


forms a part of an elaborate communica- 
tion system within the plane in order 
that the five or more members of the 


crew may converse with one another. 


Principles Embodied in the New Receiving 
Circuit 


The- antenna circuit is tuned to the incoming 
Loosely coupled with the antenna cir- 
cuit is an oscillator or separate heterodyne 
circuit, the frequency of which is adjusted to 


obtain the desired frequency beat note with the _ 
_ signal frequency. This „beat. note is. not_an 


audio’ frequency such as is obtained when a 


CW telegraph’ signal is ‘heterodyned. Instead, ` 
a super-audio- frequency of approximately.. 50 
kilocycles is used. This frequency is`selecfed 


as permitting the design of an efficient radio- 
frequency amplifier. The amplifier, operating 
on a fixed frequency, is far more efficient than 
any amplifier which could be designed to am- 


plify, directly, the high signal-wave-frequen- 


cies and covering a wide wave-frequency band. 


. or approximately fifty kilocycles. 


`- fifty kilocycles. .. 


The latter also would be more critical and 
would. require a potentiometer or other means 
for controlling oscillations set up in the am- 
plifier. The intermediate-frequency amplifier 
is made sharply resonant, which provides the 
great selectivity obtained. 

The signal frequency and the heterodyne 
frequency are combined to provide a beat note 
corresponding to their difference in frequency, 
However, 
all the Signal: Corps has done so far is to 
modulate the signal frequency at the rate of 
This latter frequency is not 
available to the radio-frequency amplifier until 


_ the modulated wave is rectified, in the same 


way in which. ordinary ‘audio- frequency is not 
available in an“ordinary radio receiver until 


the wave frequency has. been passed through 


the: detector tube. Accordingly,” the voltage 
due to the combined currents set up across the 
antenna-tuning inductance is impressed upon 
a detector tube. 

The frequency obtained by this rectifying 
operation is then connected to the in-put of a 
three-stage radio-frequency amplifier. Three 
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iron-core radio-frequency transformers and 
one special radio-frequency transformer are 
used in the radio-frequency amplifier. The 
special transformer controls ‘the resonant fre- 
quency of the amplifier. The frequency car- 
ried through the amplifier consists of the fifty- 
kilocycle radio frequency and the audio-fre- 
quency modulation due to telephone or tone 
telegraph provided at the radio transmitter 
which has persisted through all the transfor- 
mations so far. 

In order to obtain the audio frequency it is 
necessary to again rectify the signal, so the 
output of the radio-frequency amplifier con- 
nects to a second detector tube. This recov- 
ers the audio (voice or tone) modulation 
which is then passed through either one or 
two stages of audio-frequency amplification as 
desired, in order to secure sufficient volume to 
enable the signal to be heard above the wind 
and engine noises in the airplane. 

Fairly loud signals are usually required in 
the air in order to be audible above the engine 
and the wind noises not entirely excluded by 
the receiver helmet, as well as the static and 
other interference that is picked up by the 
sensitive receiving equipment. The receiving 
equipment is selective enough to eliminate most 
of the interference from radio sets that oper- 
ate on other wave frequencies. 

As the receiving equipment does not provide 
in any way for an audio-frequency beat note 
with the signal it is impossible to receive CW 
telegraph signals. The heterodyne calibration 
does not show the frequency of the oscillator 
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but it does indicate the proper heterodyne ad- 
justment to receive a signal of the wave fre- 
quency indicated on the heterodyne scale. The 
actual heterodyne frequency is approximately 
fifty kilocycles lower than the reading. 


The Receiving Tuner 


The antenna circuit consists of a variable 
air condenser and variometer that are con- 
nected on the same shaft, so as to turn to- 
gether. The tuner rotary switch automatically 
connects the variable inductance and capacity 
in series for high wave frequencies, and in 
parallel for lower wave frequencies. The het- 
terodyne oscillator circuit includes a fixed in- 


ductance and variable air condenser in the grid. 


circuit. The fixed inductance has a tap used 
for the higher frequency scale, connected auto- 
matically by the heterodyne rotary switch. The 
grid circuit includes a grid-leak and condenser 
so that the radio-frequency oscillations build 
up a steady negative grid bias to reduce the 
oscillator plate current. The filament current 
is limited by means of a fixed resistance in 
series with the rheostat which controls all the 
receiving tubes together. The plate and fila- 
ment supply for the oscillator is obtained from 
the amplifier by means of the four-point socket 
connection. 


Radio-audio-frequency Amplifier 


The  radio-audio-frequency amplifier is 
shown in Figure 4. The first tube on the right 
is a detector tube and has the usual grid-leak 
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THE TUNING UNIT OF THE NEW SUPERHETERODYNE 


Ficure 3: On the left is the knob which adjusts the wavelength and on the right is 
the control for the heterodyne oscillator. Notice that the instruments are calibrated | 
to read in kilocycles instead of wavelength. i 
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THE NEW SUPERHETERODYNE AMPLIFIER 
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Ficure 4: The tubes are arranged in a row on the shelf and the iron-core interme- 


diate-frequency transformers are fastened to the lower side of the shelf. 


The two 


audio-frequency transformers are located in the lower left end of the panel. 


and condenser in the grid circuit. The detec- 
tor plate circuit is coupled to the first inter- 
mediate-frequency-amplifier tube by means of 
iron-core radio-frequency transformer. The 
detector plate circuit also includes a 0.5 meg- 
ohm resistance to reduce the plate current to 
the proper value for a detector tube. 
coupling between the third and fourth tubes is 
by means of a special radio-frequency trans- 
former which forms a highly selective circuit. 
The fifth and sixth tubes (audio amplifier and 
detector, respectively) are interchanged on the 
tube shelf from the usual order, so as to make 
the filament wiring more convenient, which is 
arranged to provide the proper. grid-biasing 
potentials. The fourth tube then has its radio- 
frequency output connected to the sixth tube, 
which is a detector tube. | 


The detector-tube plate circuit includes the 


primary of an audio-frequency amplifying 
transformer, with a condenser across the wind- 
ing to prevent the audio amplifier from howl- 
ing. The detector tube is connected by means 


of the transformer to the fifth tube, which is- 


used as an audio amplifier. 
Jacks are provided in the plate. circuits of 
the two audio-amplifier tubes so that either one 


or two stages of audio can be used as desired.. 


A 10,000 m.m.f. condenser provides a by-pass 
from the common plate-circuit bus to the fila- 
ment, reducing the undesired coupling arising 
from the use of a common plate battery and 
leads. The filament circuits are arranged in 


a series grouping so as to utilize the voltage 7 


-~ 


The 


drop across successive tubes to provide suit- 
able negative grid-biasing voltage for the am- 
plifier tubës, thereby eliminating the necessity 
for a “C”. battery. 

The constants of the circuit are omitted 
from this article for several reasons. They 
would be of small interest to the prospective 
builder of a superheterodyne mainly because 


`- the wavelength band of`the set is far in excess 


of the present broadcast band. The construc- 
tion, while simple, would not be economical if 
a single model is made. The set would not 
lend itself to broadcast use due to the fact that 
the oscillator would probably create objection- 
able interference with neighboring sets. This 
latter condition does not -seriously matter 
among airplanes.: 

Mr. Pressley, Chief Engineer of the Radio 
Laboratories, has built an experimental model 
of a superheterodyne set. which has an entirely 
novel non-radiating circuit, ‘uses one less tube 
and does not use the second- harmonic princi- 
ple. It is marvelous for its ease of operation 
and tremendous amplification. The set has so 
much amplification with two stages of audio 
that the UV-20l-a tube in the second stage 
will not handle the output when fully tuned 
in onia local station. This experimental set 
uses the same intermediate transformer as is 
used in the aircraft receiver. A small loop is 
used for the antenna. This experimental 
model has been tested in the Poputar Rapio 
LABORATORIES recently; at the insistence of the 
technical staff: and with the permission. of Mr. 
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OUTPUT 


HERE IS THE ORDINARY HOOK-UP 
Ficure 5: This is the usual oscillating circuit with tickler coil feed-back. The cur- 
rent flows as shown at I. Another circuit connected to any point on the coil will 
affect the frequency of oscillation. 


Pressley, the inventor of the new circuit, a 
complete “How-to-build” article on the set will 
be given in the next (December) number of 
this magazine. This article will give a com- 
plete description of construction and a list of 
parts that will be commercially procurable. 

A brief description of this new Pressley 
system is given as follows: 

In Figure 5 is shown a simple oscillating 
circuit with tickler-coil feed-back. The cur- 
rent flows as shown at I. 

In Figure 6 is shown a simple oscillating 
circuit with tickler-coil feed-back except that 
C has been replaced by the two equal condens- 
ers C2 and C3. It should be noted that the 


same current as shown at I (oscillating) flows 
through the coil and condensers. 

The voltage between points a and b equal 
volts across C2 plus the voltage across C3. 
Also the voltage across C2 equals the voltage 
across C3 since C2 is equal to C3 and the same 
current flows through both condensers. This 
means that the voltage between grid and fila- 
ment is one half the voltage between points a 
and b. But since the voltage between points a 
and b is also the voltage across the coil, if this 
coil is tapped at its center, the voltage between 
the tap Y and the grid will be one half the 
voltage across the coil or one half the volt- 
age across the two condensers. 


OUTPUT 


HOW A TUBE IS SAVED AND RADIATION ELIMINATED 


Ficure 6: In this arrangement, the oscillating current still flows as shown at I, but 

the point X between condensers C2 and C3 (which are of equal capacity) and the 

point Y (at the center of the coil) are at the same potential. Another circuit con- 

nected across X and Y would not affect ae shown (in frequency or current 
Strengtn). 
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HOW THE NEW CIRCUIT IS TUNED 
Figure 7: This drawing shows how the loop is attached to the circuit in Figure 6, 


at points X and Y 
oscillator. 


Condenser C4 tunes the loop and condenser C5 adjusts the 
The current from the oscillator cannot affect the loop tuning circuit con- 


nected across points X and Y. 


a is a common junction for coil and con- 
denser. 

b is a common junction for coil and con- 
denser. 

With respect to point a (the grid) point X 
has been shown to be at half the potential as 
point b. 

With respect to point a (the grid), point Y 
has been shown to be at half the potential as 
point b. 

Therefore, points X and Y are at same po- 
tential and if these two points are connected 
together either by a short-circuit, or through 
a tuned circuit, no current will flow, which 
means that there is no coupling between the 
two circuits. Also connecting points X and 
Y to another circuit will in no way affect the 
oscillation circuit (frequency or current 
strength). 

It is between points X and Y of the oscil- 
lating circuit that the loop or antenna circuit 
is connected as shown in Figure 7. 


The loop current as shown by the lines with 
arrows divides equally in the oscillation coil 
and the condensers C2 and C3, one half going 
through C2 and one half going through C3. 
The current going through C2 gives rise to a 
voltage between the grid and filament which 
is detected and then amplified by the interme- 
diate-frequency amplifier. It might seem that 
half the power is lost through this division of 
current but this is not true. 

To obtain a large frequency band for tuning, 
C2 and C3, which are fixed, should be quite 
small, 

Then C5 can be used to tune the oscillator 
and C4 the loop. 

By a similar reasoning process as above it 
will be seen that the loop current will not flow 
into condenser C5, for the loop points A and 
B are at the same potential. 

Consequently we have two circuits complete- 
ly independent of each other which operate 
with the same vacuum tube. 


How to Build the New Superheterodyne Receiver 


In Poputar Rapio for December—out November 20th—will be 
published a complete description of this new and extraordinarily 
efficient set, together with full constructional details. The arti- 
cle has been prepared exclusively for this magazine by Capt. Paul 
S. Edwards, one of the radio experts of the Signal Corps, U. S. 
A., under whose direction this new receiver was developed. 


A NOVEL WAY TO. ‘LEARN THE 


CODE 


The average man can get a pretty 
good working knowledge of the 


ae by studying one half hour a 
day for thirty days. Within that ` 
time he can learn to transmit and ` 


receive at the rate of fifteen words 
a minute— 


Here is a short cut that enabled 


one man to receive eighteen words 


a minute with only twenty-hours 


of study 


By HARRISON H. BROWN . 


S the radio code is received by way 

of. the ears, it is obvious that the 

proper way to learn it is by sound and 
not by sight. 

The best method of learning the code 
is to have an expert send each letter 
over and over again until the beginner 
knows that letter by sound without stop- 
ping to think that it is made up of just 
so many dots and dashes. 

Most radio fans are not so fortunate 
as to have an expert operator at their 
command to teach them the code. 

Here is a novel way to learn the code 
that will give the proper swing to the 
letters. By this method you can prac- 
tice when you are walking to the office 
or on the stroll after lunch. If you 
recite a code letter according to this 
system for every step you take on even 
one long afternoon walk, you will get 
good working knowledge of the code. 

To begin with, the number and relation 


of the dots and dashes that make up 
each letter of the code alphabet: should 
be .memorized until you can give the 
code equivalent of any letter without 
looking at the paper. Be sure to con- 
sider the dots and dashes as combinations 
of the words “dit” and “dah” rather 
than as so many periods and dashes. 

In general, consider one step equal 
to a dash, three dots or a space. 

Thus, letter B would be dah-dit-dit-dit 
with the dah long enough to last for 
one step and the three dits following 
evenly during the next step. 

There are exceptions, of course, but 
the chart shows how to time the dots 
and dashes with your steps. 

Remember always to leave a space 


_ one step’ long between. letters. And when 
, you get to the point where you are mak- 
a ing words and sentences, leave a two- 


step space between’ words. 
Try it! 
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A NOVEL WAY TO LEARN THE CODE 
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DAN: DIT-DIT 


The even swing of march time forces you to recite the code 
letters properly. 
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THE ELECTRICAL WIRING DIAGRAM FOR THE RECEIVER 
Figure 1: This includes all the connections for the various instruments and parts 


that go to make up the completed receiver. 


Study Figures 1 and 2 carefully and 


you will find it a simple matter to do the wiring. 


HOW TO BUILD A 


Low-Loss TUNER 


FOR SHORT-WAVE RECEPTION 


Do you want to receive distant stations while the locals are on the air? 
This receiver will give you the results you are after whether you are a 


transmitting amateur or a broadcast listener. 


It can be made to cover 


any wave band. 
By ALFRED P. LANE 


Cost oF Parts: About $35.00 
RECEIVING RANGE: Up to 1,500 miles 


HERE ARE THE ITEMS You WILL NEED— 


A, B and C—Radio Engineering Lab. “low- 
loss” tuner with two E-Z-Toon dials; 

D—General Instrument .0005 mfd. variable 
condenser with E-Z-Toon dial; 

E—N. Y. Coil mica fixed condenser, .00025 
mfd. with clips for tubular grid-leak; 

F and G—Na-ald standard sockets; 

H—Bradleystat (new type); 

I—Amperite No. 1-A with mounting; 

J—Daven 2-megohm grid-leak; 

K—Dongan audio-frequency transformer ; 
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L—Harris.and Birdseye single-circuit jack; 

M—Harris and Birdseye  filament-control 
switch; 

N—composition panel, 7 by 15 inches; 

O—hardwood sub-base, % by 7 by 14% 
inches ; 

P—composition binding-post strip; 

Q—standard cabinet; 

R—angle brackets for binding-post strip; 

7 Eby binding posts, bus-wire, screws, etc. 


HOW TO BUILD A “LOW-LOSS” TUNER 
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HE “low-loss” idea is rapidly gain- 

ing ground with radio fans because 
it is logical, Time was when the value 
of a radio receiver was measured largely 
by the number of switch points, tuning 
controls and other nickel-plated gadgets 
that decorated the front of the panel. 
Real efficiency was not to be found in 
the sets of that day because even radio 
engineers knew little about dielectric 
losses, capacity effects and other factors 
now considered so important in radio 
design. 

The receiver described in this article 
was constructed with the “low-loss” idea 
in mind and, consequently, simplicity 
and efficiency have been the keynote. It 
should appeal particularly to three dis- 
tinct classes of radio enthusiasts. 

First: To the man who now owns 
a receiver that covers the usual broad- 
casting wavelengths but who wants to 
know what is to be heard on the waves 
below the tuning range of his present 
set; especially the short-wave broadcast- 


ing from stations such as WGY and 
KDKA. 

Second: To the amateur who owns 
a transmitting station. He will find 
this an ideal receiver for continuous- 
wave reception on all wavelengths from 
about 60 meters up to 275 meters. 

Third: To the man who has no set 
and who wants to build one. The 
tuning unit A-B-C in the list of parts, 
can also be supplied wound for the 
wavelengths from 250 meters up to 550 
meters. With headphones, he will find 
that this receiver is so efficient that it 
will almost equal any of the radio- 
frequency sets for bringing in distant 
stations and, in addition, it will be found 
considerably more selective. 

There is nothing novel in the circuit 
employed, as it is the standard three- 
circuit, regenerative hook-up. The pri- 
mary consists of six turns of wire which 
is enough to secure sufficient transfer 
of energy to the secondary circuit. The 
coupling can be set as loose as desired, 
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POPULAR RADIO 


THE “PICTURE DIAGRAM” THAT SHOWS WHERE EACH WIRE GOES 


FIGURE 2: After the mechanical construction work is completed, set this illustra- 

tion in front of you while you wire the set. The upper rectangle represents the 

back of the panel with the tuning instruments mounted on it and the lower rec- 

tangle shows the base, to which are attached the sockets, the transformer, the 
amperite, and the binding-post panel. 


HOW TO BUILD A “LOW-LOSS” TUNER 


489° 


THE FRONT VIEW OF THE “LOW-LOSS” RECEIVER 
Figure 3:: The arrangement is symmetrical so that the receiver presents an attrac- 
tive appearance. Dial A controls the coupling between the primary and the second- 
ary circuit; dial B adjusts the regeneration and dial C operates the tuning condenser. 


for this reason there is little or no radia- 
tion to disturb your neighbor’s reception. 

High resistance in the secondary. cir- 
cuit always results in broad tuning and 
“weak signals, and in this receiver the 
resistance has been reduced to the min- 
imum. The secondary coil is wound 
with heavy wire in a basket-weave form 
to reduce the distributed capacity be- 
tween turns and it is mounted so that 
there is no winding form or other dielec- 


tric in the magnetic field. l n 


A jack is not included in the detecto 
circuit because practically all listening 
is done on one stage of audio amplifica- 
tion anyway, and it simplifies the wiring 
to leave it out. l 

The vernier dials specified are a big 
help in tuning the receiver, as they have 
no play in them and, while it is relatively 
simple with this type of receiver to 
locate a station, the final adjustment that 
brings the signals to maximum intensity 
calls for close work. In the reception 
of continuous-wave signals, the vernier 
dial on the secondary condenser permits 
minute changes to be made in the tone 


of the.beat note and aids in separating 
two stations. that are ‘transmitting on 
nearly the same wavelength. | 

The wiring diagram of the circuit is 
shown in Figure. 1. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
bears a designating letter. In this way the 
prospective, builder of the set may easily deter- 
mine how to mount the instruments in the cor- 
rect places and connect them properly in the 
electric circuit. The same designating letters 
are used in the text and in the list of parts at 
the beginning of the article. 


q The list of parts there given includes 


the exact instruments used in the set 
from which these specifications were 
made up; but the experienced amateur 
will- be able to pick out other reliable 
makes of instruments which may be used 
in the set with equally good results. For 
exact duplication of results, however, 
we recommend the parts specified to the 
novice. 


If instruments other than the ones listed are 
used it will necessitate only the use of different 
spacing of the holes drilled in the panel for 
mounting them. 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set, the amateur should 


490 


O PEPEE PEE 


POPULAR’ RADIO 


© 


OAS iv’ 
N NNN — ` 
2 AAN : 
pS SS oN EASA 
SP o>» x 
wN v 
N : 


THE REAR VIEW OF THE SET 
Ficure 4: This illustration shows the general arrangement of all the instruments 


fastened to the panel or base. 
instruments, 


Figures 5 and 8 give the exact locations for these 
Note the angles of coils A and C—these are partly turned toward the 


up and.down positions refer red to in the text. 


prepare the panel N. (Shown í in Figures 4, 5, 


6 and 7.) 


First of all, cut the panel to the correct size, 


7 by 15 inches. 


Then, square up the edges smoothly with a° 
file. The centers for boring the holes ‘(which 
are necessary for mounting the instruments)” 


should be laid out ‘on the panel as. shown in 
Figure 8. A convenient method of doing this 


is to lay out all center holes on apiece of paper. 
then the piece of 


the same size as-the panel; 
paper should be.pasted on the. panel and the 
centers marked directly on the panel by punch- 
ing through the paper. 

If all the holes to be drilled are. first started 
with a small drill, one-sixteenth inch. in-diam- 
eter or less, they will probably be more nearly 


centered. The holes outlined witha double 


circle should be countersunk so that the flat- 
head machine screws used for fastening the in- 
struments will be flush with the panel. All the 
rest of the holes in the panel are straight drill 
holes. Sizes for the diameter of these~holes 


have not been given, but the builder will read- . 


ily decide what size hole is necessary by meas- 

uring the size of the screws and shafts of in- 
struments that must go through the holes. It 
is desirable to make the holes for the conden- 


should be cut to size, 7 by 14% inches 


ser shaft D and for the shafts that rotate coils 
A and C at least one-sixteenth of an inch lar- 
ger than the shafts so that they will not rub 
on. the edges of the holes. 

When the. panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is perfectly smooth; 
then the same process should be repeated, ex- 
cept that light machine oil should be applied 
during .the rubbing. The panel should then be 
rubbed dry with a piece of cheese-cloth; a dull 
permanent finish will be the result. Or, the 
panel may be left with its original shiny-black 
finish, if care is exercised so that it is not 
scratched during the drilling. 

The sub-base O (see Figures 4, 5, 6 and2) 

a 
piece of %4-inch hardwood, surfaced on both 
sides, can be“ obtained, the: work of squaring 
up and finishing the: edges will be a minimum. 

After the panel N and the sub-base O have 
been prepared, fasten the panel at right angles 
to the sub-base with round-headed brass woo¢ 
screws. (See Figures 3, 4, 5, 6 and 7.) It is 


well ‘to try the panel: with the sub-base at- 


tached to it in the cabinet to see :that it fits 
properly. When you are satisfied that the 
panel and sub-base are right, then proceed to 
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‘THE WORKING DRAWING FOR CONSTRUCTION ` 

Ficure 5: Here are shown the correct positions for all the instruments which are 
l mounted on the baseboard. 


VIEW OF THE SET, AS SEEN FROM THE LEFT 


Ficure 6: This illustration shows the way to mount the. tuning unit and the filament 
switch, nae | 
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mount the parts of the set in the order indi- 
cated. g" 

First, tighten up the switch M and the jack 
L on each end of the panel, and fit the rheo- 
stat H-as shown in Figures 3, 6 and 7. (Note 


that the new-type Bradleystat requires only one © 


hole through the panel in order to mount it.) 
. Now, study Figures 2 and 5 carefully and 
screw the sockets F and G, the amperite with 
mounting I, and the transformer K to the 
sub-base as indicated in these drawing». Set 
the transformer K so that the “G” and “P” 
terminals are on the right side (as seen from 
the rear). The detector-tube socket F should 
be placed so that the filament terminals are 
nearest the panel. Socket G, the amplifier-tube 
socket, should have the filament terminals at 


the right (as seen from the rear). Next, . 


tighten up the binding posts on the strip P and 
mount the strip at the rear edge of the sub- 
base as shown in Figures 2, 4, 6 and 7. . This 
completes the construction work on the sub- 
base and the condenser D can be-mounted on 
the panel N as shown in Figures 2, 4 and 7. 

The tuning unit A-B-C, as supplied by the 
manufacturer, is fitted with a connector strip 
that is’ fastened across the aluminum frame. 
This connector strip should be disconnected, 
removed and discarded, as it simplifies the 
wiring to connect the flexible leads from coils 
A and C directly in the primary and tickler 
circuits and the secondary circuit can be made 
shorter by soldering directly to the ends of 
coil B. 

After the tuning unit A-B-C is ready, mount 
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it on the panel N with two screws as shown in 
Figures 2, 4, 5, 6 and 7. Be sure to place it 
with the primary coil A at the right (as seen 
from the rear). -The primary coil is the one 
that has but six turns of wire. 

The set is now complete except for the dials, 
which are to be fitted on the shafts of coils A 
and C and condenser D. To mount each of 
these dials it is only necessary to loosen up the 
screw at the bottom of the hole in the larger 
of the two knurled surfaces and press the dial 
on the shaft until it almost touches the panel. 


Then, set the screw down tight again. Be 


sure to set the dial on the shaft of condenser 
D so that the plates are all out when zero on 
the dial is at the top. The dial on the shaft 
of coil A should be at zero when the coil is 
turned to the bottom. The one on coil C 
should be at zero when the coil is turned up. 
The grid condenser. E has not been men- 
tioned as it is held in place by the wiring. 


How to Wire the Set 


Either square or round tinned bus-wire can 
be used to wire the set, but it will be found that 
the round wire is easier to handle and when 
the job is finished, it will look just as neat. 

First, connect one of the flexible wires from 
coil A to binding post No. 1. It makes no dif- 
ference which wire is taken. Now, run a wire 
from binding post No. 5 around to the termi- 
nal farthest from the panel or switch M (see 
Figures 1, 2 and 6). The remaining flexible 
lead from coil A should be soldered to this 
wire as shown in Figure 6. With small pieces 


VIEW OF THE SET, AS SEEN FROM THE RIGHT 


` Figure 7: This view shows the location of the tuning condenser, the audio trans- 
former and the jack. 
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THE DRILLING PLAN FOR THE PANEL 


Figure 8: This drawing shows where to drill the holes for mounting the instru- 
ments. The holes outlined with a double circle should be countersunk. 
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THE DIMENSIONS FOR THE CABINET 


Fiıcure 9: This diagram (which contains the top, front, and side measurements for 

the cabinet) may be turned over for construction to a competent cabinet maker, 

Or, it may be purchased complete from many different concerns that specialize in 
radio cabinets, as it is a standard size. 
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GREAT SELECTIVITY IS A FEATURE OF THIS RECEIVER 


Micrometer adjustment of each tuning control makes it possible to sort out the 

transmitting stations and get just the one you want. With the broadcast tun- 

ing unit (A, B, and C) it gives the same degree of selectivity on the broadcast 
wavelengths. 


of wire, connect binding posts Nos. 2 and 4 to 
the wire from binding post No. 5. This com- 
pletes the primary wiring. The next circuit to 
be wired up is the one that supplies the cur- 
rent to the filaments of the tubes. The re- 
maining terminal of switch M should be con- 
nected to the nearest terminal of the rheostat 


H and the wire continued around:to the nega- - 


tive filament terminal of the amplifier-tube 
socket. (See Figures 1 and 2.) Now, run a 
wire from binding post No. 3 to the-right end 
of the amperite mounting (as seen from the 
rear) and continue it around to the left-hand 


terminal of socket F, which is nearest. the - 


panel. (As seen from the rear.) Next; con- 
nect the remaining terminal of rheostat H to 
the other terminal ‘of socket F nearest the 
panel and then connect the right end of the 
amperite I (as seen from:the rear) to the ter- 
minal nearest it on socket G. This completes 
the filament wiring. The grid side of the sec- 
ondary circuit should now be wired.. First, 
connect a piece of wire to one terminal of 
. grid condenser E and the other end of the wire 
to the grid terminal of the socket F. Make 
this connection just as short as possible. (See 
Figures 1, 2 and 4.) The grid condenser 
should be in a horizontal position with the clips 
for the grid-leak up. Now, connect a wire 
from the other terminal of the grid condenser 
to the right terminal of the coil B (as seen 


. binding post No. 6 to the “plus” terminal of: 


' C-300 in the detector socket F and a UV-20l-a 


from the rear) and from this wire run a, 


‘branch over to .the insulated stationary ‘plates |: 


of condenser D. From the other terminal of 
coil B run a wire to join that connected to the 
negative filament lead from tube F (see Fig- 
ures 1.and 2) and connect the rotary plates” 


of condenser D into this same side of the de= |‘ 
tector-tube. filament wiring. The secondary } 


circuit is now complete. ; 
. The tickler coil C has-two flexible leads. 
The one that is soldered to the end of the cọil 
nearest coil B should be connected to “P” ter- 
minal of transformer K. (See Figures 2 and 
4.) The other lead from coil C goes direct to- 


the plate terminal of socket F. Now, connect}. 


transformer K. The grid terminal of trans- 
former K is next connected to the grid ter- 
minal of socket G. Then connect the “A” ter- 
minal of transformer K to the filament circuit. 
(See Figures 1 and 2.) 


The plate circuit of the amplifier tube, con- |. 


sisting of jack L, binding post No. 7, and the 


plate terminal of socket G, when connected as | 


shown in Figures 1, 2 and 6, complete the wir- 
ing of the set. l 


Operating Data 
The set is designed to use a UV-200 or 


or C-30l-a in the amplifier socket G. After 
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DETAILS OF THE BINDING-POST PANEL AND BRACKETS 
Ficure 10: This drawing ‘gives .the necessary data for. making the small panel to 


the » wiring his been raek d. to ee sure. 


that it is correct,.connect up.the “A”. and. “B” 


batteries ‘and’ the antenna “and ground to the ` 


binding ‘posts, as shown in Figure .1. . Then, 
insert the tubes i 
filament .switch .M in. 
and the brilliance ofthe detector. tube in socket 
F should be ‘regulated: by-rheostat H. Now, 
turn dial A to about 35 degrees’ and then -turn 
dial C slowly up from zero until-a click is- heard 
in the phones, which ‘should ‘be plugged- into 
jack L. The click. indicates thatthe detector 
tube is oscillating and, when dial: D is’ turned, 
you will hear many continuous-wave: -amateur 
signals all along the lower portion of the scale. 
If the set refuses to oscillate, turn dial A back 
slightly and increase the coupling of the tick- 
ler coil by turning dial C to a higher value. 


in the proper sockets and pish 
Both tubes should light’ 


P which the binding. posts are. pues and. for the, Prack ers that support this panet 


KREA ae E A bit you will ind a set-. 
ting for dials A. and C and rheostat H that 


will allow thë set to osciliate evenly while dial * 


D -is ‘turned through the, whole. wavelength 
range so that you,can tune in any signal, just 
by turning 'dial-D. ' 


‘To tune in broadcasting on waves from 275 | 


meters down and amateur phone stations, dial 
C should be turned back toward:zero until the 
oscillations. just cease. | 


The man` -who wants a radio receiver 


for use on the short waves that is espe- 


cially designed for simplicity, maximum 
range and selectivity, will find this “low- 
loss” receiver’ ideal." 


HERE IS A GOOD WAY TO ARRANGE YOUR BATTERIES 
What to do with the batteries and charging equipment is a problem that bothers 


many radio set owners. 


Walter P. Fuchs of Evansville, Indiana, has solved the 


‘problem neatly. The switches in the center throw the “A” and “B” batteries on 
charge or connect them to the recetving set. 
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‘CONDUCTED BY LAURENCE M. COCKADAY 


In justice to our regular subscribers a nominal fee of fifty cents per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


A Simplified Reflex Receiver 
Employing One Vacuum Tube 
and a Crystal Detector 


Question: Will you please give me 
a circuit that uses the reflex principle, 
and that employs a honeycomb coil and 
a variometer for tuning? I want to 
use only one tube and a crystal detector. 
I suppose I will have to have. an audio- 
frequency transformer also. 

A. L. R. 


’ 


Answer: In Figure 1 you will find a cir- ` 


a 
NY 


Ficure 1: 


1000.999 


cuit diagram that should give you good results 
with the instruments that you have on hand. 
The full list of parts, together with their 
proper constants, are given below : 
Li—honeycomb coil, size L-35; 
VC1—variable condenser, .0005 mfd.: 
Cl—mica fixed condenser, .001 mfd.; 
C2—mica fixed condenser, .00025 mfd.; 
C3—mica fixed condenser, .0005 mfd.; 
R—filament rheostat, 30 ohms: 
VAR—variometer ; 
AFT—audio-frequency amplifying trans- 
former ; 
DET—crystal detector ; 
TEL—telephones. 
` You should use a hard tube i in this set. The 
battery voltages for the “A” and the “B” bat- 
teries should be as denoted on the diagram. 


A reflex circuit that employs variometer tuning for the detector 


circuit, 


496 


WHAT READERS ASK 


~Short-wave Super-regenerative 
Circuit 


QuEsTION: Kindly give me a circuit 
that embodies the super-regenerative 
principle for work en low wavelengths. 
I would also like to get enough infor- 
mation on the constants that I should 
use so that I can experiment. Will you 
also let me have a list of the parts that 
you think I should use in making up 
such a hook-up. 
Harry S. CRAMER 


Answer: Refer to Figure 2 and you will 
see there the hook-up that you want. The 
parts to be used in this outfit are the fol- 
lowing: 

Ll—primary coil; 

L2—secondary coil; 

L3—tickler coil; 

L4—honeycomb ' coil, size L-1500; 

L5—honeycomb coil, size L- 1250: 

VC1—variable condenser, .0005 mfd.; 

VC2—variable condenser, . 

VC3—variable condenser, . 

VC4—variable condenser, 001 mfd.; 

Cl—mica fixed condenser, .0005 mfd.; 

C2 any C3—mica fixed condensers, 001 

m -3 
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FicurE 2: 4 short-wave super-regencrato~ 
with a single vacuum tube. 
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GC—mica fixed condenser, .00025 mfd.; 

GL—grid-leak, variable; 

R—filament rheostat, 30 ohms; 

TEL—telephones. 

Coils L1, L2, and L3 are wound on bakelite 
tubes, 3 inches in diameter. Coil L1 consists 
of 8 turns of No. 18 DSC copper wire. Coil 
L2 consists of 25 turns of the same sized wire. 
Coil -L3 consists of 20 turns of the same sized 
wire. 

The three coils are mounted in much the 
same manner as honeycomb coils, so that the 


‘coupling between them can be varied. 


A hard tube, such as the Deforest DV-3, 
the UV-201-a, or the C-301l-a may be used. 


Hint for Lead-in Insulator 


QuEsTION: Do I have to solder the 
antenna wire to the insulator. which is 
located at the point where the lead-in 
and antenna proper join? I have made 
the antenna and lead-in wire of one 
piece. 

K. KNIGHTON 

Answer: No; this is not necessary. All you 
need to be sure of is that the wire 1s twisted 


tightly so that it will not slip through the ring 
in the insulator. 
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Figure 3: A radio-frequency amplifier of 
the resistance-coupled type for use on the 
higher wavelengths. 


Long-wave Receiver Employing 
One Stage of Resistance-coupled 
Radio-frequency Amplification 


Question: Please give me a circuit 
suitable for honeycomb coils and using 
one stage of resistance-coupled amplifi- 
cation in the radio-frequency circuit. 

J. AUSTIN ENGLAND 


ANSWER: You will find a circuit in Figure 
3 that will meet your requirements. The 
parts you will require in the construction of 
the receiver are given below: 

L1, L2, L3 and L4—honeycomb coils (vari- 

ous sizes for various long ranges) ; 

VCl—variable condenser, .001 mfd.; 

VC2—variable condenser, .0005 mfd.; 

Cl, re a and C4—paper fixed condensers, 

5 mfd.; 

GC—mica fixed condenser, .00025 mfd. ; 

C5 ad C6—mica fixed condensers, .0005 

mfd.; 

Ri and R3—‘iament rheostats, 20 ohms; 

R2—filament rheostat, 6 ohms; 

P—potentiometer, 400 ohms; 

R4—fixed resistance, 25,000 ohms; 

GL—variable grid-leak ; 

AFT—audio-frequency amplifying trans- 

former; 

TEL—telephones. 

The coils L1, L2 and L4 should be used in 
the same sizes that are used for the ordinary 
three-coil set for the various wavelength 
ranges. The coil L3 should be of size L-150 
oe the wavelength range; it remains 

xed. 

The second tube should be a soft tube. 
Tuning is accomplished in the same manner 
that is employed with the triple-coil honey- 
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comb set. The set will not function with 
much success, however, on wavelengths lower 
than 5.000 meters. This is because the resist- 
ance coupling is not effective at the lower 
waves. 


Mounting Instruments on a 
Wooden Board 


QuESTION: Does it matter whether 
the instruments are fastened directly on a 
wooden sub-base, or should they be 
mounted on rubber or bakelite panels? 

a ae = 


ANSWER: They may be mounted directly on 
the base. It is not necessary to mount any 
instruments on panels except when the termi- 
ey of the instruments can touch the base it- 
self. 

Nearly all instruments are made with suit- 
able insulated bases, so that they can be fast- 
ened in any way you desire. 


Tubes for Winding Coils 
QuESTION: What is the best tube of 
the three for winding forms for coils: 
cardboard, hard rubber, or bakelite ? 
WALTER G. TRUMBULL 


Answer: A good grade of hard rubber is 
superior. 
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Grid-condenser Capacity for 
Receiving Sets 


QueEsTION: What is the usual ca- 
pacity of a grid condenser for use in a 
regenerative receiver ? 

Howarp POTTER 


ANSWER: A fixed condenser of .00025 mfd. 
will be suitable for most circuits used for re- 


ception. 


The Resistance of a Condenser 


What is meant by the 
“resistance” of a condenser? I do not 
understand what this means. I thought 
that a condenser had “capacity” and that 
a rheostat had “resistance,” but I never 
c6 


knew that a condenser also had “re- 
sistance.” 


QUESTION : 


J. D. ANDREWS 


ANSWER: It is true that a condenser is used 
on account of its capacity. Likewise, a rheo- 
stat is used on account of its resistance, and a 
coil on accoúht of its inductance. 

But none of these instruments possess these 
qualities singly; they possess all three quali- 
ties to a certain extent. Thus, a good conden- 
ser will have a certain capacity, and the re- 
sistance and inductance will be as small a value 
as possible. The resistance of the condenser 


is due to losses in the instrument from dielec- 
tric absorption and resistance between the 


plates and connections. The new type of in- 
struments usually have these losses reduced as 
low as possible. The inductance of such an in- 
strument is very low. Rheostats should have 
the desired amount of resistance and low in- 
ductance and the capacity is negligible. 

Coils, on the other hand, if they are good 
ones, have the correct amount of inductance 
with a minimum of resistance and distributed 
capacity. 


How to Avoid Body Capacity 
| While Tuning 


Question: I have a one-tube re- 
generative receiver and I find that I 
have quite a lot of hand capacity around 
the tuning condenser dial. How can I 
eliminate this trouble? It makes it ex- 
tremely difficult to tune in distant sta- 
tions and I have to hold my hand in 
position or the station will suddenly fade 
out. - 

H. G. ALLEN 

ANSWER: Reverse the connections of the 
variable condenser and ground the secondary 
of the coupler so that the rotor of the con- 
denser will be a ground potential. This means 
that you should ground the side of the coup- 


ler secondary that goes to the filament circuit. 
This will eliminate your trouble. 


500 | 


Regenerative Circuit for Four- 
electrode Tubes and Two-stage 
Amplifier Using No “B” 
Batteries 


QuEsTION: Will you kindly give me a 
hook-up for using four-electrode tubes 
in a regenerative circuit with a two-step 
amplifier? I refer to the method called 
the Solodyne principle, discovered by two 
English experimenters. Can you let me 
have this particular hook-up together 
with some information as to where I 
can get the special tubes in America? 
I have inquired at a number of stores 
that sell radio apparatus but nobody 
seems to know anything about them. 


ALFRED BOICE 


Answer: The circuit for the Unidyne or 
Solodyne is given in Figure. 4. 

The parts you will need are the following: 

VAR—variometer ; 

L1 and L2—honeycomb coils, size L-75; 

L3—honeycomb coil, size L-100: 

VC1—variable condenser, .0005 mfd.: 

GC1—mica fixed condenser, .00025 mfd.: 

GC2—mica fixed condenser, .002 mfd.: 

C—mica fixed condenser, .0005 mfd.: 

GLI and GL2—variable grid-leaks ; 

R1, R2 and R3—filament rheostats, 20 ohms; 

AFT—audio-frequency amplifying trans- 

former; 

P—potentiometer, 400 ohms; 

TEL—telephones. 

The tubes recommended are the Nutron 
four-element tubes. The circuit functions sat- 
isfactorily without “B” batteries, but, of 


greatest amplification ? 
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course, it cannot give the maximum volume 
that is obtained with a set that does use “B” 
batteries. 

The set has its use, however, where porta- 
bility is a consideration. 


Two-electrode and Three-elec- 
trode Vacuum Tubes 


Question: Which type of vacuum 
tube is the most efficient as a detector in 
a radio receiving circuit, the three- 
electrode tube employing the grid, or the 
two-element tube? Which gives the 


ARTHUR G. SAYER 


ANSWER: The two-element tube acts as a 
rectifier of radio-frequency currents, and its 
detector action consists solely of this action. 
The three-element tube acts as both a recti- 
fier and an amplifier, and therefore, produces 
greater results in reception strength. 

The first mentioned tube utilizes the recti- 
fied incoming energy to produce the sound 
waves emitted from the telephones, and the 
second type of tube utilizes the radio-fre- 
quency Incoming energy to relay or “trigger 
off” or control a local direct current so that 
the direct current will have an amplitude which 
follows, more or less closely, the variations of 
the radio-frequency current. This pulsating 
current with its radio-frequency component is 
called the plate current, and its energy is many 
times greater than the energy of the incoming 
impulses. When the plate current is led 
through the windings of the telephones it, 
therefore, produces a greater signal than in 
the case of the rectified incoming impulses of 
the two-element type of tube. The three-ele- 
ment tube is superior as a detector and is 
essential as an amplifier. 
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Ficure 4: One stage of radto detector and one stage of 
audio-frequency amplification with the “‘B’ batteryless’ 
circuit employing four-element tubes. 


Removing Dirt from Between 
Condenser Plates 


QUESTION: How shall I get the dirt 
from the plates of the condensers? I 
have thought of washing them out with 
water, but upon consideration I thought 
the moisture might harm the instru- 
ments. How would gasoline or ether 
do for this purpose? 

W. R. THOMAS 


ANSWER: We recommend that you get an or- 
dinary pipe cleaner such as used for cleaning 
the stems of smoking pipes. These can be in- 
serted between the plates and the dirt removed. 
There is a condenser plate cleaner somewhat 
on this order, which is now on the market. 


Filament Current Critical on 
DX Stations 


QUESTION: Why is it that the fila- 
ment control on my set is so critical on 
distant signals? I find that to get the 
clearest reception on local stations I 
have to turn the filaments down so that 
I cut out a lot of noise and tube dis- 
turbance. This, as I have said, gives 
me the best reception on locals. But, 
when I try for distance, I have to turn 
the tube (detector tube) nearly all the 
way up, just below the point where it 
lets out a loud hissing sound. 

I would like to know what causes 
this condition. 

F. D. HAFTER 


ANSWER: You are probably using a soft tube 


for your detector, and it is`a fact that such a 
tube is in a much more critical, and therefore, 
more sensitive condition when the filament is 
turned up far enough to take advantage of the 
ionization of the gassy contents. 

In this condition the plate-current response 
is much greater to very weak grid impulses 
than when the filament emission is curtailed so 
that ionization of the gas is reduced. 

On local signals you have to cut down the 
filament emission by turning down the fila- 
ment, because the strong plate current, once it 
is started, tries to keep on flowing when ioni- 
zation is present. This, of course, tends to 
slur over the signals and introduces distortion. 


When Is a “C” Battery 
Necessary? 


QUEsTIon: I have been experiment- 
ing with a “C” battery on my receiver 
and it does not seem to improve the 
results. In fact, the signals seem to be 
weaker with the “C” battery connected in 
the circuit than when I cut it out of the 
circuit entirely. I connected it between 
the jack and the transformer, and I was 
careful to connect it with the negative 
side toward the transformer as shown in 
a diagram I saw. 

A. B. L. 


ANSWER: You have placed the “C” battery 
in the plate circuit instead of the grid circuit. 
In other words, you connected it between the 
“B” battery and the plate. When connected in 
this way its only effect would be to increase 
or decrease the effective plate voltage slightly. 


The proper place for the “C” battery is be- 


tween the amplifying transformer and the fila- 
ment circuit in the secondary or grid circuit 
of the transformer. Be sure to connect the 
minus side toward the terminal of the trans- 
former. 


CONDUCTED BY 


Do the Sun-spot Magnets Indi- 
dicate a Radio Cycle? 


_It has long. been ‘known that the dark flecks 
which occasionally appear on the surface of 
the sun—the so-called sun-spots—are in reality 


vast whirling storms like our terrestrial cy- 


clones but so vast that a dozen complete earths 
might be dropped into the gaping vortex of 


some of the more colossal of these solar: 


whirlwinds. Now it has been discovered that 
the sun-spots are not only tremendous mate- 
rial disturbances; they are also great. magnets, 
containing intense magnetic fields. 

This conclusion results from the long-con- 
tinued work of Dr. George Ellery Hale and 
his associates at the great Observatory of the 
Carnegie Institution at Mt.. Wilson, Califor- 
nia.* By examining the light rays received 
from these spots—for the spots are not black, 
but are merely not so bright as the rest. of the 
sun’s surface—Dr. Hale has been able to show 
that this light has been affected by magnetism, 
just as ‘light is affected if it is produced here 


on earth between the poles of a powerful elec-. 


tromagnet. 


: Not: only does this prove the spot to be the: 
-site ọf an intense magnetic field, but detailed 


examination of a large number of sun-spots 
has shown that they usually occur in pairs, one 


of the spots possessing. a north magnetic po-. 


larity while the other has the character of a 
south magnetic pole. This behavior appears, 


© too, to-be closely associated with the cycle ac- 


cording to which the number of sun-spots in- 
creases and decreases in a period of eleven 
years. 


During one of these solar-spot cycles the. 
' spots will have their magnetic polarities i in one 


- direction, say with the north magnetic pole at 


the end of the spot toward the sun’s north. 
eo po e. 


At the time of sun-spot minimum this 


* Dr. Hale’s work has been described briefly in 
Nature (London), in Scribner’s Magazine (New York) 
and elsewhere. he most recent non-technical de- 
scription of it is in the chapter entitled_‘“‘Sun- -spots as 
Magnets” in “The Depths of the Universe,” by 
George Ellery Hale, Charles SP RTIBMEES Sons, New 
York, .1924, pages 62-98. 
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reverses. When the spots begin, thereafter, to. 
increase in number, it is found that the spot 
possessing a north magnetic polarity is now the 
one toward the sun’s south pole instead of to- 
ward its north pole. 

All this indicates a most complicated situa- 
tion, probably related, Dr. Hale believes, to 
something that is going on deep inside the sun. . 
What: that something is it is not yet possible , 
even to guess. 

There are, however, some facts already evi- 
dent and which. have much interest for radio | 
engineers. For example, the mere fact that | 
the sun-spots are powerful magnets may bel 
important to us. All radio engineers now] 
agree that the magnetic and electric condition | 
of the earth has very important effects on £ 
radio transmission. Great disturbances on™ the f 
sun, including large and numerous sun-sf ots, 
have been observed to coincide ‘many times $ 
with the so-called “magnetic storms” that’ put 
telegraph lines: out of commission and dis 
radio all over the earth. If the sun-spo ae 
the seat of tremendous , magnetic activity 
this becomes quite understandable. ee 

There are some suggestive facts, also, about 
the sun-spot’ cycle of eleven years. We have f 
just passed through the minimum of this cycle 
1924 is the year of least sun- spots. The num- | 
ber. will now begin to increase slowly 1 ntil 
about 1929. Thereafter it will decrease again 
until the next minimum year in 1935. | 

Similarly, there were previous minima in! 
1913, 1901, 1890, 1879, 1868, and so on. 
eleven years there is a year of fewest’ 
spots; half-way between these minimum year 
there are years of many sun-spots. obods iy 
knows the reasons for this cycle. It is one of 
the many remaining mysteries about the - sun. | 

May it not be possible that this recurren 
sun-spot cycle has its influence on radio? It 
is noticeable, for example, that this summer 
of 1924 has been unusually free of static. ` 
is also the year of minimum sun-spots, which } 
means, we may suspect, the year of minimum 
magnetic disturbance on (or in) the sun. l 

Unfortunately ‘we possess “no accurate rec- 
ords of the prevalence of static in past years 
or, indeed, of the course of any radio phe- 
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nomenon from year to year. It seems not 


star in what. seems to us a straight line will 


impossible, however, that : a ‘less , magnetic dis-.. really bend around (in the fourth dimension ) 


‘turbance on the sun may- ‘mean’ less static hére, 
or may affect in some other way the | nature or 
radio transmission on earth: nea 
It used to be believed’ that the increase and 
decrease in the number of' sun-spots . controlled 
the weather on earth. This is not “now: be- 
lieved to be true, at least in any important and, 
unequivocal way. It is more’ reasonablé to as~ 
sume that the increase and’ decrease’ of sun- 
spots may affect radio. Dr.: Hale has proved. 
that the spots are great magnets. ; Variable 
magnetic fields of such great’ intensity ‘can 
hardly be without their electromagnetic effects 
at distances.so short, relatively, as ‘that of the 
sun from the earth. ~ 


X . x~.. >% 
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Will Radio WavesiRéturn to Us 
. in 360,000,000,000 Years? 


STUDENTS of the Einstein “theory. are ‘already. 
familiar with the idea that:the universe in 
which we live i is really not infinite but consists 
of a great “continuum,” curved in the fourth- i 
dimension, so that a light ray or a radio mes- 
sage going out from the earth or from any. 


and come back ultimately to its starting point. 
At the ‘recent meeting of the British Asso- 


_ ciation’ for the Advancement of Science, at 


Toronto,. Canada, . Dr. Ludvik . Silberstein of 
Rochester, New York, reduced this idea to 


~. definite distances, ` using as his means of meas- 


urement certain properties of the light rays 
that reach the earth from distant stars. 


The full trip around the universe and back 
measures, he ‘concluded, the stupendous dis- 
tance of 360,000,000, 000 light-years, which 
means_ that light rays-or radio waves would 
take that “long to go and to ‘return. If the 
radio messages now leaving the earth are not 
absorbed: on the way.they. will come back in 
that time, Dr. Silberstein thinks, to where the 
éarth is now. - Of course, the‘ earth will- not 
be ‘here then~probably there will not even be 
any earth then. | 


It is interesting to tee that the’ depths of 


the universe explored so far by our telescopes, 


vast as they seem to us, constitute but a tiny 
fraction of the space occupied by this univer- 


"sal “continuum” to: which we belong. The most 
distant Heavenly body so far discovered lies, 


a Courtesy of Henry Woodhouse 
A IS THIS A TERRESTRIAL EFFECT OF SUN-SPOTS? 
A This remarkable photograph shows an appearance of the northern lights or aurora 


borealis in Norway in March, 1910. Scientists believe that the aurora may be one 
of the effects due to the solar storms that cause sun-spots. 
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according to Dr. Harlow Shapley of Harvard 
University, about 220,000 light-years from the 
earth. This is only a little more than one mil- 
lionth of Dr. Silberstein’s figure for the entire 
universe. 

According to this, our progress in exploring 
the universe in which we live has been about 
the same as that of a man who set out to ex- 
plore the whole earth and succeeded in ad- 
vancing only one hundred feet away from his 
door. 

This idea of an explorer on the earth gives 
us, by the way, an easy mental picture of what 
the mathematicians really mean by “curved 
space,” by the “continuum,” by the “four-di- 
mensional universe” and similar phrases. 

To a man the earth seems flat. If you start 
out to walk across it you seem to be walking 
on a plane. If you walk far enough in a 
straight line (assuming that no oceans. inter- 
fere) you will return, in the end, to the place 
from which you started. 

To an ignorant man this would seem in the 
highest degree mysterious. You walk away. 
You keep going always in the same direction. 
Yet in the end you arrive back where you 
began. . Op 

We know the key to the mystery because 
we have learned that the earth is not really 
flat; that it is, in fact, a sphere and that a 
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walker really walks around it. The earth 
seems to have only two dimensions; to be a 
plane. Actually it has three dimensions; the 
apparent plane is really curved imperceptibly 
in the third- dimension. 

Just so, say the mathematicians, it is with 
the universe. It seems to us that it has three 
dimensions; actually it has at least four. It 
is curved in the fourth dimension just as the 
earth’s surface is curved in the third. So the 
light ray or radio path that seems to be straight 
is really curved and will return ultimately to 
its beginning exactly as does the path of the 
traveller around the earth. 


The Radio Phonograph Arrives 


THE prediction, made some months ago in 
this Department* that there would soon be a 
practicable application of the almost forgotten 
Poulsen telegraphone or iron-wire phono- 
graph has been fulfilled. In a recent article 
Mr. I. R. Lounsberry describes the successful 
experiments of himself and Mr. W. R. Seigle.t 


*““Will We Have the Radio Phonograph,” Poru- 
LAR Rapio for April, 1924, page 409. 


t “Making Permanent Records of Radio Programs,” 


by I. R. Lounsberry, Radio Broadcast (Garden City, 
ew York), vol. 5, pages 363-368 (September, 1924). 


5 


DATE 


HOW SUN-SPOTS VARY WITH THE YEARS 
This curve, redrawn from Dr. Hale’s book, shows the relative frequency of sun- 
spots during each year of the period between 1854 and 1912. The eleven-year cycle 
—which may be also a radio cycle—ts clearly evident. 


Pe ee ED ETT E EEEE «(SAT eT EET: o SE, ST, green AUN 
ec Ning OR a E N E E 


ae p-p 


IN THE WORLD’S LABORATORIES | 505 


Cp, att 74 
A“ S < 
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THE IRON-WIRE RADIO RECORDER IN ACTION 
This apparatus—christened the “phonowire”—records radio programs or any other 


sounds by magnetic records on a long roll of iron wire. 


The spools for the wire 


are visible on the top of the apparatus. 


The new device has been christened the 
phonowire. Radio amplifiers increase the en- 
ergy of incoming radio signals so that they 
can be impressed, magnetically, on a long roll 
of iron wire which unwinds automatically be- 
tween the poles of magnets on the field of 
which the signal impulses are superposed. 
This produces a permanent magnetic record 
in the wire. By running the wire through a 
pick-up apparatus, which consists, once more, 


of a special radio amplifier, the magnetic rec-. 


ord can be recovered from the wire and trans- 
lated into sound. In this manner it will be 
possible, Mr. Lounsberry asserts, to make rec- 
ords of any radio program and to run off 
these records at any later time, just as one 
can do with a phonograph record. 


Radio Messages from Mars 


AT approximately seven o'clock on the eve- 
ning. of August 22, 1924, the planet Mars came 
closer to the earth than at any time in over a 
century past and closer than it will be to us 
for some 120 years in the future. Seldom has 
an event in astronomy—barring only the 

eclipses of the sun—attracted so much public 
attention. Mars was front-page news in prac- 
tically every metropolitan newspaper in the 
world. 

No “messages” seem to have been received. 
The technical staff of Popular Wireless (Lon- 


don) took the trouble to build a special re- 
ceiver containing the extraordinary number of 
twenty-four vacuum tubes, especially to listen 
to Mars on the very long wavelengths which 
someone supposed—no one knows why—to be 
the favorite signal frequency of our sister 
planet.* Something described as “a curious 


noise” was actually heard in this remarkable 


receiver, which is by no means surprising. A 
great many “curious noises” might well be 
audible in any 24-tube receiver! 

Quite apart from its purpose as an inter- 
planetary explorer this set is of considerable 
interest to radio engineers. A detailed descrip- 
tion of its construction will be awaited with 
curiosity. It is said to have 20 stages of radio- 
frequency amplification; two of them coupled 
by tuned plate circuits, the remainder by trans- 
formers, Special transformer shielding was 
an absolute essential. The twenty-first tube is 
the detector and the three remaining ones are 
three stages of audio-frequency amplification, 
these being inserted or removed, at will, by 
means of switches. It is stated that with but 
18 tubes, all working at very low filament tem- 
perature, American broadcasting was received 
at loudspeaker strength on a 12-inch by 36- 


inch loop — antenna. 


*“The P, W. _24-Valve Set. Listening-In for 
Mars,” by G. V. Dowding. Popular Wireless (Lon- 
don), vol. 5, pages 863-864 (August 16, 1924). 
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Mars is drawing away from the earth only 
slowly and it is expected that important astro- 
nomical observations will be possible for a 
number of months longer. What we will learn 
as a result of these observations it is still too 
soon to say. It is upon work like this that the 
scientists really depend for knowledge about 
our sister planet, not upon any hope of radio 
messages. 

Indeed, as M. Camille Flammarion pointed 
out in PopuLar Rapio last month, ‘it is almost 
inconceivable that the Martians (if there be 
any) could be enough like us to send intelli- 
gible radio messages ‘to us or to understand 
any that we might send to them. 


Abrams “Radio Cures” Prove 
False in Tests 


Rapo engineers have heard much in the past 
two years about the methods of diagnosing 
and treating disease invented by the late Dr. 
Albert Abrams of San Francisco and now 
known as “E. R. A.” these letters standing 
for “Electronic Reactions of Abrams.” 

The idea underlying these methods is that 
disease produces certain alterations in the 
blood and that these alterations are discover- 
able by means of certain “electronic” or “vi- 
brational” reactions that can be detected in a 
ee sample. Briefly, the diagnostic procedure 
is this: 

A sample of the blood of the patient is taken 
and is placed in an instrument which is essen- 


Kadel & Herbert 


space between the two plates. 
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tially a two-plate condenser, the blood sample 
(on a piece of filter paper) occupying the 
Connected with 
this instrument by wires are two ordinary re- 
sistance boxes labeled in ohms and another in- 
strument the exact nature of which is not dis- 
closed. The wires then go to a human subject, 
whose body becomes a part of the “circuit.” 
There is no visible source of electromotive 
force. 

The “reactions” are not measured instru- 
mentally, but are detected by means of certain 
alterations of skin condition on the abdomen 
of the human subject who is in the “circuit.” 
For example, a glass rod drawn slowly over 
the skin of the subject is supposed to “stick” 
a little at the areas where the reaction is occur- 
ring. Dr. Abrams furnished his disciples a 
chart showing what was indicated by a “‘stick- 
ing” of the rod on each of various areas of 
the abdomen. 

There are, of course, many other details, but 
these are the essentials. The methods have 
been taken up by many persons, in and out’ of 
the medical profession. Radio engineers have 
been drawn into the matter by the claim that 
the “reactions” were really due to radio waves 
of some hitherto undiscovered kind, these 
waves being supposed to emanate from the 
“electrons” of the disease-indicating substances 
in the blood sample. 

This was the situation some months ago 
when the Scientific American organized an in- 
vestigation of the claims for E. R. A. and ap- 
pointed a committee of disinterested scientists 


HOW THE ABRAMS TESTS ARE MADE 


The sample of the patient’s blood, inserted in the apparatus, is supposed to record 
tts diseased or healthy condition by means of “reactions” observable on the skin of 


the “subjects” abdomen. 


The tests of the committee of the “Scientific American 


» 


resulted in the conclusion that these “reactions” are illusory. | 
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HOOK-UP FOR LOSSEV’S OSCILLATING CRYSTALS 
The. crystal rectifier is a sincite-steel contact. The switch, S, permits transferring 


the circuit from the inductance L1 to the inductance L2. 


All hook-ups used with 


‘these crystals are substantially similar to those used with the familiar arc oscillators. 


to study the whole matter. The final report of 
this committee, now published, is entirely ad- 
verse to the claims of the Abrams practi- 
tioners.* 

The report brands the methods as “utterly 
worthless.” The official statement, signed by 
all members of the committee, is as follows: 
“This committee finds that the claims ad- 
vanced on behalf of the Electronic Reactions 
of Abrams, and of electronic practice in gen- 
eral, are not substantiated; and it is our belief 
that they have no basis in fact. In our opinion 
the so-called electronic reactions do not occur, 
and the so-called electronic treatments are 
without value.” “At best,” says Mr. Lescar- 
boura in his full account of the investigation, 
“it is all an illusion. At worst, it is a colossal 
fraud.” 

The detailed story of the investigation leaves 
little doubt that this verdict is just and was 
the only possible one. The “radio cures” must 
join the vast army of other exploded delusions. 


The New Crystal Oscillators 


SoME attention has been attracted recently 
in European radio circles by the crystal oscil- 
lators built by a young Russian engineer, M. 
O. V. Lossev, attached to the Soviet radio 
laboratory at Nishni Novgorod.t <A _ zincite 
crystal and a steel catwhisker are used. A 
battery or other source of current and a resist- 
ance are in series with the crystal. Inductances 
and condensers are arranged in parallel with 
it. The result 1s that oscillations are set up, 


* “Our Abrams Verdict,” by Austin C. Lescarboura. 
The Scientific American (New York), vol. 131, pages 
158-160, 220-222 (September, 1924). 

+ The best description of these circuits is by I. Pod- 
liasky, “A Generator-amplifier Without Tubes,” 
Radio-Electricité (Paris), vol. 5, pages 248-250, 181- 
182 (July 10 and 25, 1924). The pages of the latter 
reference are marked in the issue as given here but 
are evidently wrong. There was an earlier and 
briefer notice of M. Lossev’s work, also by M. Pod- 
liasky, in Radio-Electricitté for May 25, 1924, vol. 5, 
page 196. Other recent articles are: “‘Oscillating and 
Amplifying Crystals,” by Hugh S. Pocock, Wireless 
Htorld (London), vol. 14, pages 299-300 (June 11, 
1924); “What One Can Do With a Crystal Rectifier,” 
anonymous, L'Electricité Pour Tous (Bruxelles), 
vol. 6. pages 311-312 (July, 1924); “Oscillating Crys- 
tals, Transmitting and Amplifying Without Valves.” 
by J. H. T. Roberts, Popular Wireless (London), vol. 
5, pages 743-744 (July 19, 1924); “The Crystodyne 
Principle,” anonymous, Radio News (New York), vol. 
6, pages 294-295 (September, 1924). 


so that the circuit may be used either as a 
transmitter or as a receiver, using the hetero- 
dyne principle or some other one in which a 
local oscillator is employed. 

In spite of the glowing phrases in which the 
revolutionary nature of these circuits is 
heralded, it does not seem that they constitute, 
at present at least, any remarkable advance. 
The hook-ups given are substantially the same 
as are used with any spark oscillator. It seems 
probable that M. Lossev has merely duplicated 
with zincite and steel terminals the familiar 
properties of any properly arranged spark cir- 
cuit; for example, the standard Poulsen are. 
Indeed, according to Mr. Pocock’s article cited 
in the footnote, Dr. W. H. Eccles demonstrated 
the possibility of arc oscillations on a galena 
crystal as long ago as 1910. 

This does not mean that M. Lossev’s work 
deserves no attention. So long as the basic 
theory of the rectifying crystal is unknown 
any work with it.may prove to be important. 
But it does mean that we are getting a little 
tired of having some new “revolution” sprung 
on us every week or two. Scientific revolutions 
do not happen quite so often or quite so easily. 


The Vacuum Tube as an 
“Electrical Microscope” 


THE prediction made some months ago by 
Mr. John Stone Stone that the vacuum tube 
would prove to be a veritable electrical micro- 
scope, as powerful an implement of science as 
have been the optical microscope, the telescope 
a ~ spectroscope,* bids fair soon to be ful- 

ed. 

_The conversion of light rays into audible 
signals by vacuum tubes has been accom- 
plished by General Ferrié and M. Jouaust,+ 
the vacuum tube has been applied in Paris to 
the measurement of small changes in the elec- 
tricity of the atmospheret; in British labora- 
tories the tube has been used not only for the 
measurement of microscopic electrical quan- 
tities but also for detecting very tiny move- 


* Poputar Rapiro for February, 1924, page 202. 

7 Poputar Rapio for April, 1924, page 408, and for 
October, 1924, page 406. 

t “On a Triode Tube Electrometer and Its Appli- 
cation to the Measurement of the Electric Gradiant of 
the Atmosphere.” by P. Lejay, Comptcs Rendus de la 
Academie des Sciences (Paris), vol. 178, pages 1480- 
1482 (March 28, 1924). 
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ments of experimental apparatus, very small 
changes of pressure or temperature.* 

Short distances may be measured, for ex- 
ample, by attaching the moving member to one 
plate of a condenser to which an oscillating 
tube circuit is connected. An infinitesimal 
movement of this condenser plate will be ap- 
parent instantly in an altered oscillation of the 
tube. An even more delicate method devised 
by Mr. Thomas himself depends on the induc- 


tive coupling between a part of the tube cir- 


cuit and the eddy currents set up in a metal 
plate attached to the moving part of the ap- 
paratus. If the moving metal plate be made 
the diaphragm of a pressure chamber, this de- 
vice becomes a very delicate pressure gauge. 

As to just what extent these developments 
in the use of vacuum tubes will be adapted to 
ordinary commercial engineering measure- 
ments is problematical, but the vacuum tube 
will undoubtedly fill an increasingly important 
position as an aid to the advanced physicist. 

It is even conceivable that the laboratory of 
the future will become a radio room where 
every physical measurement or scientific calcu- 
lation will depend on the particular properties 
of various types of vacuum tubes. 

* A number of these methods are summarized in 
an article entitled “Some Applications of the Ther- 
mionic Electric Triode to Purposes Other Than Radio 


Communication,” . A. Thomas, Experimental 
Mota (London), vol. 1, pages 636-642 (August, 
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New Directional Antenna 
Described by Marconi 


SENATOR Marconi’s recent London lecture 
on his experiments with short-wave transmis- 
sion was noted briefly in this Department last 
month.* The full text of this lecture, which 
is now at handt, contains two other points of 
importance, not mentioned in the preliminary 
cable reports. One of these is the design of 
the new reflecting antenna perfected by Mr. 
C. S. Franklin of Senator Marconi’s staff; the 
other is the failure of the familiar Austin 
formula to explain the results obtained. 

In the majority of experiments that have 
been conducted with directional radio on the 
so-called beam system the reflector has been a 
šet of vertical wires hung up in the form of 
a parabola with its plane horizontal and with 
the transmitting antenna at the focus of this 
parabola. This was the arrangement used in 
the 10-meter directional work of the United 
States Bureau of Standards and in the earlier, 


* Marconi’s Short-wave Tests,” Poputar Rapio for 
October, 1924, page 408. -, 


t “Results Obtained Over Very Long Distances by 


Short-wave Directional Wireless Telegraphy, 
Generally Referred to as the Beam System,” 


More 
. . Sen- 
ator Guglielmo Marconi. Journal of the Royal Toce? 


of Arts (London), vol. 72, pages 607-621 (July 25, 
1924). l 


LAT aii 


TWO FOREMOST RADIO EXPERTS OF FRANCE 


At the right is General Gustave Ferrié, chief of the radio service of the French 

Army and already known to our readers as a contributor to Poputar Rapio. At 

the left is Commandant René Mesny, the man who perfected the apparatus and 

methods for radio telephony and telegraphy over waves only one and one-half 
aneters long. 
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From a drawing made for Popucar Rapio by Arthur T. Merrick 


LABORATORIES 


WHAT THE NEW BEAM ANTENNA MAY LOOK LIKE 
The wire grid at the right is the transmitting antenna proper, the energy being fed 


into the grid by the multiple wires from the power house. 
serves as the reflecting mirror. The beam goes out toward t 


se 
tae s, aa 
s a 


and perhaps equally important, work of ‘Sena- 
tor Marconi himself* . . ae 

In the later Marconi work, however, this 
parabolic refléector’has been‘replaced by an ‘ar- 
rangement of two vertical ‘wire’ grids, -the 
wires being arranged ‘like the cross-bars that 
hold the panes.of glass in a small-paned win- 
dow frame.:.-One of thse grids serves -as-the 
transmittitig antenna;'the other one, located a 
little behind and parallel to “it, serves as the 
reflecting:-mirror.. . - 


XN 


The signal energy is fed into the antenna 


grid at~a~number of ‘points: and through ~a’ - 


special feeding system so designed that. the 
phase of the oscillations :in: all ‘the’ wires: of 
the antenna gridwork is the ‘same. .The wave 


is transmitted directionally at right angles to 
the plane’ of’ the two ‘wire’ grids and in the 


direction leading’ from’ the reflector grid to 
the antenna grid and then outward. i 


Few details are given concerning the opera-. 


tion of this novel antenna system, Mr.. Mar- 
coni stating merely that the “directional ef- 
fect of such an arrangement is a function of 
its dimensions relative to the wavelength em- 
ployed.” 
acteristics will be published soon either by the 
Senator or by Mr. Franklin. 

* Bureau of Standards, Scientific Paper No. 469, 


1923. See also the photograph reproduced in Poru- 
Lar Rapio for June, 1924, page 553. 


It is to be hoped that further char- . 


The grid at the left 
he, right, in the direc- 


tion of the arrows. |. Tg 


The other point requiring 'mention—the fail- 


. ure òf the Austin :formula to explain the short- 


wave tests—was mentioned incidentally by Sen- 


_ ator “Marconi ‘in’ his description’ of the 


‘observations ` on distance transmission de- . 
scribed-in’ this. Department last: month. The 
familiar form of the. Austin formula contains, 


--it--will- be remembered, an absorption factor in 


the form. of a negative power of.e, the index 
of. this’ power being given by a constant (usu- 
ally -:given.as .0015)-multiplied by the distance 
between the stations and divided by.the square 
root‘of the wavelerigth. . 2a oe 

‘The results of :the’ measurements made by 


- Senator. Marconi are such, he says, “that for 


short waves of the-order of 100 meters this 


constant must be replaced by a variable, which 


is approximately a linear function of the mean 
altitude of the:sun calculated on the great cir- 
cle track ‘between ‘the two stations. 

“In other’ words, the coefficient of absorp- 
tion is a function of ‘the time, the seasons, and 
the relative geographical situation of the sta- 
tions, and can now easily be ascertained for 
wavelengths of the order of 100 meters.” 

This is apparently the first time that any ef- 
fect of sunlight on radio range has been re- 
duced to anything approaching quantitative 
terms. It will probably prove an important 
step in unravelling the many remaining myste- 
ries of radio transmission. 


Tuts department is conducted by PopuLar,Rapio LABORATORY for the purpose of keeping the 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested and 


endorsed by the Laboratory is noted in these columns. 


VARIABLE CONDENSERS ; 
Fonal, condenser; De .Forest Radio. Tel. and 
el. Co. S . i 
' Duplex variable condenser; Duplex Engine Gov- 
ernor Co.; Inc. ; a y 
: Gem variable condenser; Eastern Specialty Co. 
Elraco precision condenser; Elgin Radio corp 
Variable condenser; Federal Telephone and Tele- 
graph - Co. à 


Continental vernier condenser; Gardiner and Hep- . 


burn Co., Inc. : 
“Low-loss” 
ment Corp. $ 
EG ets variable condenser; General Instrument 
orp. 
Variable condenser; General Radio Co. 
Air condenser; Gilfillan Bros., Inc. 


variable condenser; General Instru- 


Vernier variable condenser; Hammarlund Mfg. Co. 


Sexton variable condenser; Hartford Instrument 


o. 

Radiant condenser; Heath Radio and Electric 
Mfg. Co. f 

Non-dielectric condenser; Heath Radio and Elec- 
tric Mfg. Co. 


“Low-loss rounded rotor condenser; Haynes- 
Griffin Radio Service, Inc. 


JACKS 
: Jacks; Federal- Telephone and Telegraph Co. 
Jacks; Harris and Birdseye. 


RHEOSTATS 


De Forest rheostat ; De Forest Radio Tel. and Tel. 


- Co. re: 

Filkostat; DX Instrument Co. 

Tube control unit; Herbert Frost, Inc. 
Rheostat; General Radio Co. 

Rheostat; Howard Radio Co., Inc. 
Rheostat; Henry Hyman & Co., dnc. 
Rheostat; Framingham Co. 


RADIO-FREQUENCY TRANSFORMERS 


Telos variotransformer; Danziger-Jones, Inc. 

Duratran’ transformer; Dubilier Condenser and 
Radio Corp. 

ORONO R. F. transformer; Eisemann Magneto 
orp. 

Radio-frequency transformer; Electrical Research 
Laboratories. 

Radio-frequency , transformer; Federal Telegraph 
and Telephone Co. - 

Radio-frequency transformer; General Radio Co. 

Tuned air-core transformer; General Radio Wind- 
-ing Co. 

Reflex coils; General Radio Winding Co. 

H and H transformer; Hart and Hegeman Mfg. 


Co. 
Intermediate-frequency transformer; Waynes-Grif- 
fin Radio Service, Inc. 
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Radion insulation and soldering lugs 


_ Usage: 


A CONDENSER WITH GEARED VERNIER 


Name of instrument: Vernier variable con- . 


denser. : 

Description: A condenser of the grounded 
rotor type with the insulating pieces 
spaced so that they are outside of the 
dense part.of the electrostatic field. The 
plates are cut away in a novel manner 
to make the lower end of the capacity 
curve-slope more gradually. | 

In, any radio-frequency circuit for 

tuning. 5 

Outstanding’ features: A low-loss vernier con- 
denser. that can be used with a 4-inch 
dial. Equipped with soldering lugs. 

Maker: New York Coil Co. 
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"A LOUDSPEAKER FROM YOUR PHONOGRAPH 
Name of instrument: Phonograph. attachment. 


Description: A neatly made and assembléd unit 
encased in an aluminum’ shell’ with’ an 


adjusting ‘screw on the back for raising ` 
_or lowering .the magnets. The front 


: cover is of molded bakelite and is fitted 
with a universal connection for attach- 


ing to: the phonograph horn. .... -: 


aes i . . 


Usage: With a phonograph horn and a radio 


set as a loud speaking device... > _ 


Outstanding features: Good workmanship, yol- 


_ ume`and clarity -of reproduction. | ~. 
Maker: ‘Royal Electrical Laboratories: © 
LOOPS © oo 

Loop aerial; Hartman Electric Co. 


SETS IN KIT FORM 


Telos kit; Danziger-Jones, Inc. | 
Knockdown. neutrodyne; Freed-Eisemann Radio 


Corp... À . 
- - Parts for Cockaday. circuits; S. Hammer Radio Co. 
Resistance-coupled amplifier kit;. Daven Radio Co. 
Resistance-coupled amplifier kit; Electrad, Inc. 


PHONOGRAPH ATTACHMENTS 


oe heh i attachment; De Forest Radio Tel. and 

el. Co. . 

N and K phonograph unit; Th. Goldschmidt Corp. 

Hhoncerans attachment; Tloltzer-Cabot Electric 
0. £ Š . re pioi : i . 


GRID LEAKS AND RESISTANCES 


Resisto coupler; Daven Radio Co. 
Precision resistors; ' Daven ‘Radio Co. 
Variable grid leak;: Durham ‘and ‘Co. 

> Fil-ko-leak; DX-Instrument Co. .. 
Grid leaks; Electrad, Inc. ` ; 
Variohm; Electrad, Inc. . 
Fixed grid leak; Chas. Freshman Co., Inc. 
Lavite resistances; Harold Herbert, Inc. 


TUBES 
Diea oreet audions; De Forest Radio Tel. and Tel. 
0. 


PANELS 


Celeron panels; Diamond State _ Fibre, Co. 
Fibroc bakelite panels; Fibroc Insulation Co. 


Electrasote radio panels; M. M. Fleron and Son, | 


Inc. ; 
Formica panels; Formica Insulation Co. 
Hard rubber panels; B. F. Goodrich Rubber Co. 


MICA FIXED CONDENSERS 
Micadons; Dubilier Condenser and Radio Corp. 


BATTERIES l 
Diamond “B” batteries; Diamond Electric Special- 
ties Corp. ears i 
Exide “A” and “B” batteries; Electric Storage 
Battery Co. ae - . 
Radio-primary battery; Thomas A. ‘Edison, Inc. 


CRYSTAL DETECTORS >- ae 
Fired crystal detector; ‘Electrical Research Labo- 
ratories.: r E oe ae 
Variotector; Foote Mineral Co.: . 
Giant crystals; Foote .Mineral Co. 
Crystal detector; ‘Henry. Hyman’ and Co., Ine, 
Fixed reflex detector; Grewol Mfg. Co. 


RECEIVING SETS 


Eagle neutrodyne; Eagle Radio Co. . ; 
Echodyne duplex receiver; Economic Appliance 


O. ¢ 

Broadcast receiver; Eisemann Magneto Corp. 

Faraway radio receiver; Faraway Radio Co. 

Federal receivers; Federal Telephone and Tele- 
graph Co. ; 

Freed-Eisemann neutrodyne; Freed-Eisemann 
Radio Corp. 


es 


“* Knuurled knob for volume adjustment 


e 


Voceleste portable receiver; General American 
Radio Corp. 
Gilfillan neutrodyne; Gilfillan Bros., Inc. 
Grebe broadcast receiver; A. H. Grebe & Co., Inc. 
Synchrophase receiver; A. H. Grebe & Co., Inc. 
A. C. H. receiver; A. C. Hayden Radio and Re- 
=~ search Co. , . . i , 
Haynes receiver; WHaynes-Griffin Radio Service, 


ne.- ° : 
Bestone V-60 receiver; Henry Hyman and Co., Inc. 
Tesco crystal sets; Eastern Specialty Co. 


POTENTIOMETERS | i . 
De Forest potentiometer; De Forest Radio Tel. 
and Tel. Co. : 5o 
Frost tube control unit; Herbert H. Frost, Inc. | 
Potentiometer; General Radio Co. ' 
Potentiometer; Howard Radio Co., Inc. 


LOUDSPEAKERS 
Dictograph. loudspeaker; Dictograph | Products Corp. 
Fibertoiie horn and base;' Fibre Pròduėts: Co. | - - 

N and K imported loudspeaker; Th. Goldschmidt 


Corp. : gro aes 
J. Andrew White loudspeaker; Haynes-Griffin 
Radio Service, Inc. : | 
Herald loudspeaker; Herald_Electric_Co., Inc. | 
Sa a loudspeaker; Holtzer-Cabot Electric 
0. bi 
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Brass mounting without solder 


A WELL-MOUNTED CRYSTAL 
Name of instrument: Mounted crystal. 


Description: ‘A ‘tested crystal that is mounted 
© in a brass*cup without any solder. The 
crystal is‘ kept in good electrical contact 
` with the cup by a screw adjustment at 
the back of the cup. This method of 
mounting eliminates, the: possibility of 
damage to the crystal during the usual 


soldering process. A 


Usage: In any receiving circuit where a sensi- 
tive crystal detector may be used. 


Outstanding features: Uniformity of sensitiv- 


ity. Degree of sensitivity. 
Maker: Newman Stern Co. 
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Resistance | wire held between meial plates 


A COMPACT FILAMENT RHEOSTAT 
Name of instrument: Filament rheostat. 
Description: This instrument is fastened se- 

curely together between two metal discs 
which clamp the windings firmly. The 
sliding arm -and the end of.the resist- 


ance wire are both brought out to bind- 


ing posts. A neat knob and pointer 
shows the setting when fastened on the 
front of a panel.’ The whole rheostat 
takes up a minimum of space, in back of 
’ . the panel. . . 

Usage: In a radio receiving set ‘as 4 vacuum- 
tube filament control.’ 

Outstanding features: Evenly’ spaced windings. 
Smooth operation. Small space require- 


. ments. 
Maker: Central Radio Laboratories. 


Smooth running contact 


A FINELY MADE POTENTIOMETER 


Name of instrument: Potentiometer. 

Description: An extremely well made instru- 
ment in which the resistance winding is 
mounted between two flat metallic discs. 
The shaft is fitted with a good bearing 
and the pointer is kept in good contact 
with an effective pigtail connection. The 
slider is constructed so that it runs 
smoothly and makes good connection at 
all times. 

Usage: In radio receiving. apparatus for con- 
trolling. grid potentials or plate poten- 
tials. It is usually connected across the 
“A” battery with the pointer or slider 
connected in series with the grid circuit 
or the plate circuit. 

Outstanding features: Fine workmanship. 
Smooth operation. Silent operation. 

Maker: Yaxley Manufacturing Co. 


SWITCHES 
Arkay cam switches; Essex Mfg. Co. 
Antt-capacity switch; Federal Teicphane and Tele- 


graph Co. 
4-way switch plug; Four-way Co. 


AUDIO-FREQUENCY TRANSFORMERS 


PPL er unit; DeWitt-La-France Co., Inc. 
Type C transformer; Dongan Electric Mfg. Co. 
Push-pull transformers; Electrical Research Labo- 


ratories. ` 
Audio-frequency transformer; Electrical Research 
©- . Laboratories. 
No. 65 transformer; Federal Telegraph and Tele- 
phone Co. ` 


ay des audio-frequency transformer; Flint Radio 
o 


Supertran transformer; Ford Mica Co. 
Audio-frequency transformer; General Radio Co. 


SOCKETS AND ADAPTERS 
De Forest sockets; De Forest Radio Tel. and Tel. 


o. 
Erla sockets; Electrical Research Laboratories. 
- V.T. Socket; ‘Federal Telephone and Telegraph 
o. 
© V. T. socket; General Radio Co. 
V. T. socket; Gilfillan Bros., Inc. 
V. T. socket; Heath Radio. & Electric Mig. Co. 


TUNING INDUCTANCE UNITS 


Eastern coupler; Eastern Coil Corp. 

Cockaday coils; Eastern Coil Corp. 

Pall-mal variocoupler,; Essex Mfg,. Co. 

Ferbend wave trap; Ferbend Electric Co. 
Masterpiece coil and condenser; Chas. Freshman 
. Co., Inc. |. 

General Radio tuning inductances; General Radio 


Co. 
“Gen-Win” 
- Windin 
Variocoupler; * General Radio Winding Co. 
Variocoupler; Gilfillan Bros., Inc. 
Variometer; Gilfillan Bros., Tne. 
Short wave tuner; L. W.’ Goodman. 
Grebe clarifier; A. H. Grebe & Co., Inc. 
Variocoupler;: Hartman Electric Co. - 
Bank-wound wariocoupler; Wlaynes-Griffin Radio 
Service, Inc. 
Vernituner; Horne Electric and Mfg. Co. 


maser tuning coils; General Radio 


BATTERY CHARGERS AND RECTIFIERS 


Fore battery charger; Fore Electrical Mfg. Co. 
F. F. battery charger; France Mfg. Co. 


PHONE PLUGS 


4-way switch gee Four-way Co. 
GON sco bull-dog grip ping; General Instrument 


Plug: Harris and Birdseye. 


“DIALS| 


E-Z-toon radio dials; E-Z Radio Co. 

A. C. H. sharp tune dials; A: C. Hayden Radio 
and Research Co. s 

Heath Bakelite dial; Heath Radio & Electric Co. 


-RADIO CABINETS 


ee conwood (cabinet material); Diamond State 
ibre 


o 
Hines Radio Desk; Hines Radio Desk Co. 


HEADSETS 


Dictograph headset; Dictograph Products Corp. 
Federal headset; Federal’ Telephone and Telegraph 


Frost phones; Herbert H. Frost, Inc. 
. Nand K phones; Th. Goldschmidt Corp. 
No. ee headphones; Holtzer-Cabot Elec- 
tric Co 
Ne 4 national headphones; Holtzer-Cabot Electric 
o. 
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A GROUNDED ROTOR VARIABLE CONDENSER © 


Name of instrument: Variable condenser. 
Description: Grounded rotor type. All parts 
are of brass except the shaft, which is 
of steel, and the plates, which are of 
hard aluminum. Radion insulation is 
used in thin strips. The plates are set 
into the slotted brass supporting bars 
and then the bars are pinched so that a 
good electrical corinection is made to 
each plate. The connection between the | 
shaft and the end plates is made by a 
flexible pigtail connection. The work- 
manship is extremely good. 
Usage: In any radio-frequency circuit where 3 
a low-loss condenser can be used for | & 
tuning. Bee 
Outstanding features: Low minimum capacity. | : 
Very low dielectric losses. Smooth op- Es, 
‘eration. Rigid construction. sit 
Maker: Amsco Products, Inc. | 


ne et 
J 


Radion. insulation and pigtail connection 


Dixie engraved binding posts; Dixie Supply Co. 
High resistance voltmeter; Dongan Electric Co. 
Ducon lamp socket antenna; Dubilier Condenser 
and Radio Corp. 
Filko lightning arrestor; DX Instrument Co. -` 
Eby binding posts; H. H. Eby Mfg. Co. 
Indooraerial; Electrad, Inc. 
Lead-in device; Electrad, Inc. i 
Lightning arrestor; Electrad, Inc. 7 


MISCELLANEOUS ACCESSORIES PETTEE 
| 
$ 


ae e lightning arrestor; Electric Service Sup- nN C EEO S ds ; 
P 1es 0. s. f . . 
Dynamotor; Electric Specialty Co. Wire to be clamped on binding post 


Generators; Electric Specialty Co. l 7 1 RN. | 
McNeary scalometer; Emblem Mfg. Co. EREVENTS: TURE BURN OUTS 


Binding post name plates; Etching Co. of America. | Name_ of instrument: ‘Tube protecting devicé. 
Fahnestock clips; Fahnestock Electric Co. Description: A protective resistance element in 


Fahnestock ground clamp; Fahnestock Electric Co. 
Fahnestock antenna connector; Fahnestock Elec- 
tric Co. 
No. 1 hydrometer set; F. L. Freas Glass Works. 
Gronia hydrometer set; F. L. Freas Glass 
orks 


Radio “B” hydrometer set; F. L. Freas Glass 


orks. z 
Radio aerial mast fittings; Freidag Mfg. Co. 
Wavemeter; General Radio Co. . 
Laboratory instruments; General Radio Co. 
Goldenrod aerial wire; Goldenrod‘ Aerial Co. 
Handy time-saver disc; Han-dise Co. 
Screw gauge; Han-dise Co. `` 


A. C. H. phone connectors; A. C. Hayden Radio 


and Research Co. | 
Sensory lightning arrestor; Heineman Electric Co. 
Steel aerial mast; S. W. Hull & Co.. 
Nokorode soldering kit; M. W. Dunton Co. 
Nokorode soldering paste; M. W. Dunton Co. 


a small tubular mounting with a bind- 
ing post-on one. end and a wire at the 


other end. -The wire may be bent and `. 


fastened on the, “B” battery post on the 
-set and the binding post on the device 
maybe fastened: to the: positive terminal 
of.the “B”. battery. : If. the filament. cir- 
cuits of the tubes get short-circuited 
with the plate circuits, the device pre- 
vents the filaments from being’ burned 
out. 


Usage: With any vacuum-tube receiver as a 


protection against short-circuits. 


Outstanding features: A device that can be 


added to any set without having to re- 
arrange the wiring. | 


Maker: Terlee Electric and Mfg. Co. 


This list of apparatus approved by the Poputar Rapio LasoraTory will 
be continued as a part of the WHAT’S NEW IN RADIO APPARATUS 
department until all instruments, parts and complete sets have been in- 
cluded. The sting is alphabetical by manufacturer’s name and the in-. 


stallment in this issue goes only to the end of the letter H. 


pe verer? 
Pan ee Aei - 


~ mym ae at armeene mee m 


SHOOTING” 


-— 


CONDUCTED BY S. GORDON TAYLOR 


Every radio receiver requires a careful balancing of.all of tts parts if the best results are to be 
obtained. Two receivers made from exactly the same design may give widely different results, 
owing to variations in the parts used, the skill of the experimenters and the locations of the 
receiver. This department is conducted for the special benefit of readers who have built the 
radio receivers described in PopuLaR RaDIo and who want to profit from the experience of 
others in operating them—to learn the little. kinks that get the maximum results. 


How to Increase the Selectivity of the Tuned-radio- 
frequency Reflex Receiver 


(This set was described in PopuLar RADIO for 
August, 1924) 


Some difficulty has been found by readers 
in laying out the correct angle for setting 
the secondary of the special fixed-coupler used 
in connection with the tuned-radio-frequency 
reflex receiver. In the description (in, Poru- 
LAR Rapio for August, 1924) this angle is 
given as 65 degrees, but it is not an easy task 
to get the correct angle without the use of in- 
struments. 

A simple solution of this problem is given 
in Figure 1. A rectangle A, B, C, D is first 
drawn on a piece of paper with the long sides 
414 inches and the short sides 2 inches. ‘A line 
is then drawn from a corner of the rectangle 
to the corner diagonally opposite, as the line 
AC. The angle formed by the lines AC and 
DC will be found to be 65 degrees. Now bend 
the brass support for the secondary coil of 
the coupler until it matches the angle just 
drawn on paper. 


May be Improved in Two. Ways 


` In some locations where this receiver is in 
use close to two or more broadcasting stations 
and more than usual selectivity is needed, there 
are two ways to obtain the desired results. 
First, the angle of the secondary coil of the 
coupler may be increased in its relation to the 
primary so that the secondary is more nearly 
at a right angle to the primary. This is ac- 
complished, of course, by straightening out 


the small metal angle slightly so that the angle 
will be greater than 65 degrees. 

However, this change is usually aot neces- 
sary. Approximately the same results can be 
obtained by setting the primary coil switch 
lever on a lower tap, thus using fewer turns 
of the primary winding. When either of these 
methods is followed a slight reduction in vol- 
ume results, but this is-a sacrifice that must be 
made to obtain greater selectivity in any non- 
regenerative receiver. It is because of this 
slightly reduced volume that it is not desirable 
to change the angle of the coupler because in 
that case the volume is sacrificed whether or 
not great selectivity is needed at all times. 


Coupler Cotls Should be Set Carefully 


It is imperative to have the coupler coils at 
an exact right angle to the radio-frequency 
transformer primary coil. Otherwise there 
will be an. undesirable interaction between the 
two instruments and it will be more difficult to 
prevent feed-back or, in other words, it will 
be difficult to find the proper setting of the 
three-plate neutralizing condenser. 


Coil Connections Can be Reversed 


Some question has come up as to whether 
it makes any difference which end of the 
winding of the honeycomb coil is connected to 
the primary of the audio-frequency trans- 
former, and which end to the crystal detector. 
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“TROUBLE 


The leads to the honeycomb coil may be re- 
versed without any noticeable change in 
efficiency. 


Try Different Capacities 
Across the Primary 


Where other audio-frequency transformers 
than those mentioned in the description of this 


SHOOTING” 
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receiver are used, it may be found advisable to 
try condensers of different capacities across 
the secondary of the first audio-transformer 
and the primary of the second audio-frequency 
transformer. And in addition, with certain 
transformers, it sometimes helps to place a 
fixed condenser across the primary of the first 
transformer. The capacity of this condenser 
may best be determined by experiment, but is 
usually about .0005 to .001 mfd. 


Tips on the Four-circuit Receiver 


Watch Out for Defective Tubes 


It will be well to repeat a warning against 
the tricks that a poor or defective vacuum- 
tube will play in this or any other circuit. 
Perhaps nothing will better emphasize this 
than a quotation from a letter recently re- 
ceived from a builder of the improved four- 
circuit receiver in Buffalo, 

When his receiver was first built he found 
that he could only receive local stations and 
could not succeed in obtaining regeneration at 
all. He went on to say: 

“In the weeks that followed I tried every- 
thing I could think of, without much success. 
I hooked up the circuit backwards, frontwards 
and upside down, but with all my experiments 
I obtained only weak signals. I had given up 
hope of ever getting the set to ‘perk’ and dis- 
mantled it entirely. However, my old stub- 
bornness overcame me and I decided to make 
that circuit work. I had no new evidence that 
I could accomplish the task aside from the 
fact that I had an unshaken faith that others 
had turned the trick. 

“Back into the circuit went the apparatus 
which was hooked-up exactly as it had been 
several times before. As I turned on my rheo- 
stats I happened to be looking directly at the 
detector tube (UV-200) but noted that it gave 
forth a rather sick-looking brilliance. When 
I plugged in the receivers results were the 
same as before. I then went to the nearest 
radio store and bought a new detector tube 
‘and it took about two seconds to find that this 
was my trouble. My detector tube had ‘gone 
west’ and I had never suspected it. With the 
new tube I succeeded in tuning in nearly all of 
the stations from 337 meters upward, in spite 
of the fact that WGR was going full blast 
and is located only a mile from us. It was 
_ the end of a perfect day and I gave vent to my 
enthusiasm by taking my old tube out in the 
back yard and ‘socking’ it against a stone wall. 

“This discovery was the means of saving me 
from condemning the best circuit Ji have had 
the good fortune to come across.’ 

In buying new tubes it is by nf means ad- 
visable to have the dealer test them in a re- 
ceiving set before making the purchase. Some- 
times a tube will light up when connected to a 
battery but will not work in a receiver in spite 
of the lighted filament. This is sometimes 
due to a short circuit between grid and filament 
within the tube and sometimes due to a fall- 


ing off of electron emission. A detector tube 
should always be tested in a regenerative re- 
ceiver to make sure that it will oscillate. A 
little care of this kind in purchasing tubes will 
often save much time, worry and expense. 


Filament Terminals Can be Reversed 


Some builders of the improved four-circuit 
receiver have been confused by the fact that 
some of the leads from the negative “A” bat- 
tery circuit were shown on the wiring blue- 
prints as being connected to the filament con- 
nections marked “-+-+” on some of the sockets. 
Actually the plus and minus signs stamped on 
sockets may be entirely disregarded, as results 
will be the same regardless of which of the 
filament connections on a socket are connected 
to the negative side of the “A” battery circuit 
and which to the positive side. This is be- 
coming more generally recognized and many 
manufacturers are no longer marking sockets 
with the positive and negative signs but in- 
stead are simply marking both filament bind- 
ing posts “F.” 


Keep Battery Wires Away 
from Grid Condenser 


In several improved four-circuit receivers 
constructed by readers of Poputar Rapio it 
has been found that inability to hear DX sta- 
tions was due to inefficiency resulting from 
running “A” battery and negative detector “B” 
battery leads close to and parallel with the 
grid condenser. These three wires, running 
from the binding post sub-panel at the rear of 
the set to the potentiometer, should be kept 
clear of the grid condenser by at least an inch, 
and preferably two inches. Otherwise the ca- 
pacity between these leads and the plates in- 
side of the grid condenser will interfere with 
the proper functioning of the detector. 


The Condenser May be Too Large 


If there is a noticeable hum or whistle when 
the loudspeaker is plugged into the last jack 
of the improved four-circuit receiver it is usu- 
ally an indication that the value of the con- 
denser across the secondary of the first audio- 
frequency transformer is too great. In the de- 
scription in the Janaury issue, a .0005 mfd. 
mica fixed condenser was specified for use 
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BEND THE BRACKET TO MATCH ANGLE A-C-D 


Fıcure 1: The coupler coil of the tuned-radio-frequency receiver should be fastened 

with its axis at an angle of sixty-five degrees to the axis of the primary coil. If 

it is necessary to increase the selectivity, bend the bracket so that it is a little more 
open than the angle A-C-D. 


here. In some cases it has been found, how- 
ever, that a lower capacity, such as .0001 or 
00025, will give better results and will elimi- 
nate the whistle. 

In extreme cases (and this applies particu- 
larly where a high ratio, such as a 10 to 1 


transformer has been used in the first stage) 
a variable grid-leak such as the Bradleyleak 
or the Tunit should be connected across the 
two grid connections of the “Input” push-pull 
transformer and should then be adjusted until 
the hum or whistle disappears entirely. 


Hints on the Multi-wave Tuner 


(This set was described in PopuLtar RaDio for 
September, 1924) 


If the tickler coil is not connected in the 
circuit in the right direction, results will not 
come up to expectations. However, it is easy 
to determine the correct connections. With 
the receiver functioning properly, regeneration 
should increase as the tickler coil is moved to- 
ward the secondary and decrease as it is moved 
away. If it does not, reverse the connections. 

When listening to a powerful local station it 
is sometimes impossible to make the receiver 
break into oscillation by bringing the tickler 
coil close tothe secondary. This fact leads some 
users of this type of receiver to believe that 
the tickler coil being used is not large enough 
to provide proper regeneration. Frequently 
such is not the case, however, because it will 
be found that plenty of regeneration will be 
noticeable on the weaker signals from more 
distant stations. On the other hand, if it is 
impossible to make the receiver “spill over” 
into an oscillating condition even on weak sig- 
nals, itis safe to assume that the tickler coil 


being used is not large enough. Or if regen- 
eration is obtainable on the lower wavelengths 
(the lower part of the secondary dial) but the 
set will not oscillate when stations are tuned 
in on the upper part of the secondary dial, this 
indicates that the tickler is too small. 


Coils for Various Wavelengths 


Following is a list of coil combinations to 
cover all wavelengths between 200 and 25,000 
meters. The construction of single-layer coils 
to cover wavelengths below 200 meters was 
described in the September issue, page 287. 


Primary 
Wavelengths Primary Secondary Tickler Condenser 
150-350 35 25 35 Series 

. 300-710 75 50 35 Series 
635-1,500 150 100 75 Series 
845-1,970 200 150 100 Series 
1,420-2,850 300 250 150 Series 
2,550-4,250 200 300 150 Parallel 
4.200-6,300 400 500 250 Parallel 
6,250-14,500 1,250 ~ 750 500 Series 
13,600-21,000 1,000 1,250 750 Parallel 
16,000-25,000 1,250. 1,500 1,000 Parallel 
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CONDUCTED BY KENDALL BANNING 
Wuar little kink have You discovered jor increasing the efficiency of your set? What 
helpful bits of radio information have you picked up that will be of use to the other fellow? 
PopuLaR Rapio will pay one cent a word for items for this department, and a monthly 


prize of $10.00 in addition for the best contribution. 


Send your items to Listening In 


Editor, PoputAR RaDio, 627 West 43rd Street, New York City. 


How to Stop Local Interference 
from Machinery | 

Be Cieen nets some people here,” re- 

ports W. R. Duncan of. Benton- 

ville, Arkansas, 

with instruments that throw off sparks 

loud enough to kill all reception. These 


sparks are caused by running a buzzer 


and other instruments.” 


This nuisance, unfortunately, i is not 
Broadcast lis- 
teners elsewhere are’ ‘complaining—and_. 
inquiring what legal steps might be taken. 


confined to -Bentonville. 


to abate it. Here is an informal legal 


opinion of a New York lawyer who is 


himself a radio fan and who is special- 
izing in radio law: 


Radio fans are reporting that radio outlaws 
on the highways of the ether are interfering 
with broadcasting reception here and there. 

I agree that something should be done. Our 
programs around New York are punctured, as 
it were, intermittently by spark transmitters or 


other transmitters of the telegraphic variety, 


especially those of the United States Navy. It 
is not pleasant when it occurs, but it is not a 
nuisance. The American 100-percent amateur 
senders are very gentlemanly in the use of 
their transmitting instruments, complying with 
the laws and rules for operating the same and 
using their instruments so as not to cause in- 
terference. In radio transmission, each sender 
should be a gentleman. When a man is so 
unlike a.gentleman as to unduly infringe the 
rights of others the law steps in to assist in 
the enforcement of such rights. — 

While the several states do not have laws 
expressly prone ne the unbridled operation 
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“who cause interference. 


of radio transmitters, yet it is a fundamental 
principle that where rights are infringed the 
law. will find a remedy. For instance, the in- 
terfering operation of a ‘transmitter may con- 
stitute a nuisance, like certain disagreeable 
noises. of a more or less continuous nature, 
wilfully and maliciously caused. -A_ nuisance 


can be abated’ usually by suitable action in the 


proper tribunal or court of the state in which 
the nuisance ‘occurs. ; 

The Federal Government, however: primar- 
ily controls and regulates radio throughout the. 
several states. The act of ‘August . 13, 1912, 
prohibits the use or operation of “any appa-- 
ratus for radio communication” as a means of 
commercial intercourse among the several 
states, or for the transmission of Signals, the 
effect of ‘which extends beyond the state in 
which the signals are made, or where inter- 
ference would be caused thereby with the re- 
ceipt of messages or signals from beyond the 
state, except under and in accordance with a 
license granted by the Secretary of Commerce. 

Any person that shall use or operate any 
apparatus for radio communication without a 
license shall be deemed guilty of a misde- 
meanor, and on conviction thereof, shall be 
punished by a fine not exceeding $500.00, and 
the apparatus or device unlawfully used may 
be forfeited to the United States. 

Section 5 of the same law also provides that 
every license shall prescribe that the operator 
shall not “wilfully or maliciously’ interfere 
with any other radio communication. The 
penalty, if one does, is one year in jail, or a 
fine of $500.00, or both. 

The licenses granted to amateurs provide 
for the sending of signals on wavelengths not 
exceeding 200 meters, and with a transformer 
input not exceeding one kilowatt. The rules 
and regulations and provisions in the licenses 
are for the purpose of preventing interference. 
Persons who break these rules and regulations 
are subject to fine and are liable to have their 
licenses revoked, 

_ Since the handling of misdemeanors is a 
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HOW NEW YORK LISTENED IN ON THE DEMOCRATIC CONVENTION 
The four microphones in front of the speaker in Madison Square Garden were con- 


short-wave retransmission, 


‘one could listen in on the convention proceedings. 


_ nected to broadcasting stations throughout the country by means of wire lines and 
Loudspeakers were set up-in public parks, so that every- 


On the-factng page is shown a 


AMER fitted with a loop receiver and a public address: “system which is used during - - 


the OTOBANI of important: events. 


. 
~ as- 


E 
matter -for the Iot district. attorney: an the: 
United States, it may help-if:he’is put_on the 
job. - With both the radio inspector*.and the’ 
district attorney..on the.job, I am sure that 
unlawful iriter ference will- soon: stop. ~.. -. > 

— CHARLES H. KESLER 5 


ori tells 


Bobbed . Radio Waves Now » 
in Style 

VAST amount of research work is’ 

being done on the shorter: radio: 


wavelengths. — 
recently. been permitted’ to operate on 


several bands of waves ‘far | below one’. 


hundred. meters and everyone | knows of: 
the experimental . broadcasting” which’ is: 
being carried ‘out on these shorter waves., 
Mastering the use of the shorter waves, 
is not going to be quite as easy as it would’ 
seem, however: ` Here is’ how C. A. 
Briggs of Washing D. ik sizes up 
the situation :, 


Short ‘radio waves ‘have beet found to carry . 
great distances both at night and in the day- 
time, and in the summer and in winter. 

The navy, in co-operation with the amateur, 
is doing pioneer work on these short waves. 
The: amateur under the old law, as yet un- 
changed but now obsolete, were given from 
200 meters down. Under regulations made 
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placing restrictions on “them they. are now con- ° 


fined to. certain bands. 


- If-one ‘of -thet electric: lights’. in out house’. 


- suddenly ` lights “up< without: being turned on, 


“and.then,“when.j -you. turn it’ on, goes out, ‘burned ` 


out, don’t’ be ‘suirprised,: Your have appropriated 
some eiiergy ‘that “doesn’ t2bélong’: to Zyou. 
amateur next door-is adjusting his short-wave 
transmitter; and *the natural. tuning of your 
hoiise ’ ‘wires’ has ‘whisked- away*from him the 


energy WwhichVorigindlly: was?destined for Aus-: ` 


tralia `or . other-- remote place: ~- These short 


waves give some ‘interesting “exhibitions of the’ 


transmission Of-power.- However, théy act like 


. mischievous“ children, .and-often escape and- do’ 


The amateurs have just. : more things than: one is able to find out about. 


They, are. “liable , to.’ ‘do: gymnastics „on-a. neigh- 
bor’s wire clothes ‘line instead” of reaching out 
across five. thousand - miles. of. land’ and sea. 
And again, where they, appear. ‘to be weak and 
feeble at the transmitter, they maybe: striking 
with powerful impact at: a ‘distant point. They 
` obey- with’ absolute precision the most rigorous 


- mathematical laws, yet;they ` appear; to be the 


most: temperamental. of .thiñgs.. Perhaps tem- 
peramental displays in people are, after all, but 
the responses, of a “controlled nature, N 
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Radio : ‘Reception - in the 
¿> | Oregon Caves ~ 


EADERS who have experimented 
with radio reception in mines, 
caves, tunnels and other underground 
chambers which are not ordinarily con- 
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sidered favorable for reception, are in-` 
vited to send an account of their ex- 


periences to Poputar Rapiro. One of 
the most interesting of such experiments 
was recently made in Oregon; a report 
of the experiment follows: | 

On Sunday evening, May the 4th, a group 
of radio experts experimented with tuning in 


at the Oregon Caves, situated fifty-one miles 
from Grants Pass and on the highway from 


© Crescent City to Grants Pass. -In‘the inner- ` 


most recesses of these caves is a large’ room 


called the Ghost Chamber.’ This room is 40. 


feet high, 50 feet wide and 520 feet long. At 


the base of this chamber the altitude from the: 


sea level is 4,055 feet. -The radio ‘set -used : 


was the most sensitive 8-tube super-hetero- ` 


dyne available, using the modulation system, 
The caves at this point are 1,600 feet straight 
down from the surface of the earth and 3,300 
feet back from the entrance. 


The caves are. 


situated in a solid ledge of limestone which is - 
at this time of the year saturated with water. - 
. The first experiments were tried with an. 


aerial but no results were secured as there was ` 


no opportunity for proper grounding within. 


the caves. At 7:25 p.m. a Mu-rad loop aerial 


was connected; within three minutes, at 7:28, 


KGW at Portland was picked up; the ball 
score was heard and music by an orchestra. 
Signals were weak on the speaker with good 
volume on the headphones. At 8:11 P.M. sta- 
tion CFCN -of Calgary, Canada, was picked 
up; it signed off at 8:17. On the loudspeaker 


there was better volume from Calgary than 
from Portland. At 8:37 we picked up an or- 
chestra which proved to be at KPO, San Fran- 
cisco; was very weak on the loudspeaker. At 
9:22 we picked up KGG at Portland, Oregon, 
playing Victor records; this came ia with more 


. volume than anything previously received. At 


9:25 we picked up a station with a woman an- 
nouncing; judging by the position on the dials 
we concluded that it was KLX at Oakland, 
California. At 9:35 we disconnected the set. 

No static could be detected within the caves 
but fading was-quite noticeable. The experi- 
ment was .witnessed by the entire. party: of 
twenty-eight people, composed of the senior 
class of. the high school'of Yreka, California, 
and Mr. W. J. Virgin of Medford, Oregon. 
The party, under the leadership of Principal 
E. C. Browne .of .Yreka High School, made an 
extensive exploration of the caves and the 
radio experts, Mr. Brice Rohrer, Edson Foulke, 
Jr., and Mr. Virgin succeeded in tuning in for 


the first time under these apparently impossi- 
` ble conditions. l 


‘Considering. the depth.of the caves at the 
point of experimentation; the results undoubt- 
edly stand out as a wonderful accomplishment. 
: The trail into the part of the caves is very. 
irregular, turning at sharp angles and varying 
in altitude many times before the Ghost Cham-. 
ber is reached. Water is dripping down in the 
caves constantly and iron ladders are placed 
at different points in the trail. These condi- 
tions plus the nature of limestone would. tend 
to make reception very difficult. 


—E. C. Browne 


CoNDUCTED BY Davip Lay 
ItEMs of general interest that you ought to know; bits of useyul ınformation that 
every radio fan ought to know. 


A “Zone System” License for 
Receiving Sets 
THE new wireless regulations in Australia 


provide for a license fee for receiving sets. 
The fee is graduated according to the distance 


of the set from the broadcasting station. The 


first zone includes all territory within 250 
miles; stations in the second zone are those 


between 250 and 400 miles away from the sta-. 


tion; the third zone includes the remainder of 
the country. Heavy license fees are exacted 
from owners of receiving sets operated in the 
lobbies of hotels and other public places. The 
new regulations permit paid advertising: to be 
sent from the broadcasting stations; a peculiar 


feature of this regulation is that no advertise- , 
ment may be refused except with the approval | 


of the postmaster-general. 
* * x 


E oiga Antenna Wire Nereis 


on Short Waves 


PENA who have attempted to operate 
their transmitters on the new low wave bands 


recently opened to their use by the government ` 


have-found that the black oxide coating which 
appears on copper wire soon after an antenna 
has been erected has an exceptionally bad ef- 
fect at these high frequencies. 


antennas eliminates this source of trouble. 
k k * 


How Radio Is Affecting 


Power Companies 


: PowER companies are showing a growing 
interest in eliminating the interference to radio ` 


reception caused by defects in their lines. Rec- 
ords show that radio is responsible for a 20 
percent increase in lighting kilowatt-hour sales. 
Some companies hesitate to admit that defects 
in their circuits can be indicated by interfer- 
ence complaints, but the more progressive 
power companies consider these complaints as 
valuable sources of information. 
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-for long flights to bomb distant cities. 


Many amateurs 
-have found that the use of enamelled wire for ` 


Radio Control of Military 
Airplanes 


AccorDING to General. Herschauer, who 
commanded the French aviation forces during 


the recent war, the extensive experiments car- 
‘ried out on this important application of radio 


have been extremely successful: One man 
seated at a switchboard can direct the flight 


of the planes with such accuracy, says the 


general, that a whole fleet of them can be sent 
No in- 
formation .is available, however, as to just 
what extent the French radio-controlled air- 
planes are immune to interfering radio -waves 
sent out from enemy stations. 

“A E 


Paying in Advance for Radio 
rograms | 


THE regulations regarding radio receiving 
sets are strict in Germany. 
secure licenses from local postmen and pay in 
advance for broadcast programs. Houses may 
be searched without warrants if owners are 
suspected of breaking. the rules. 
audio receivers may only be used on wave- 
lengths between 250 and 700 meters. Radiat- 
ing and oscillating sets are forbidden. As the 
Germans put it, “receivers fitted with audion 
must be so constructed that they do not swing 
even if the tension is increased.” 


“Hello! Is This London?” 


AMERICAN telephone interests are now ex- 
perimenting with.a British concern in order 
to determine the possibilities of establishing a 
regular radio-telephone service across the At- 
lantic. Transmission from America to Eng- 
land has already been proven possible and, upon 
the completion of a new and powerful station 
in England, tests will be undertaken to find out 
if service in the other direction will be as feas- 
ible. It is reported that the complete service 
will be in operation within a year unless unex- 
pected difficulties are met with. 


Set owners’ must — 


Detector and ` 
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BROADCASTS 


- Ship Calls for Ambulances 


by Radio > 


OFFICIALS of the White Star line were mys- 


tified recently by a radio message: from: the 


Arabic requesting that a string of ambulances: 
meet the vessel on her arrival at the pier.. The 


request was carried out and when the liner 


docked, sixteen of the passengers were taken: 
Over seventy-five of the number. 
-on board-had been more. or less severely. in-. 


to hospitals. 


jured- when the ship encountered ‘a terrific 


hurricane. 
* * x 


Broadcaster Finds a Long- 
lost Brother 


Lieut. W. NEPHEW KING appeared on' the 
morning program at WEAF a short time ago; 


at the conclusion of his address he received a 


call at the studio from a brother he had be- 
lieved dead for more than twenty years. 


Loudspeakers Take the Stump 


Joun W. Davis has been using in his cam- 
paign a special Pullman car fitted with a loud- 
speaking apparatus on the rear platform so 
that the crowds that gathered around the car 
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had no difficulty ~in’ hearing. every word. A 
special featuré of the'instaflation is a plug pro- 
vided so that’ local broadcasting stations have 
been able to connect ‘up their circuits direct to 
the car and broadcast the political speeches. 

‘ 7 E E E S E S 

Radio Distributes News During © 

a Strike = 

. Durine the recent railway strike in Cuba 
the newspapers: of Havana’ found ‘themselves 
unable to reach their subscribers in the re- 
moter parts of the island. Radio was pressed 
into service. News bulletins were read over 
the Havana broadcasting station, PWX, and 


were picked up and posted in all parts of the 
country. 


a a ae T 
Broadcastıng that Goes Unde 
a Bay 


STATION KGO, in Oakland, California, has 
recently installed a broadcasting studio across 
the bay in San Francisco. The microphone 


impulses, picked up in the San Francisco 
studio, are transmitted nearly ten miles in a 
cable laid’ under the water of San Francisco 
Pay petore they reach the broadcasting station 
itself. 


BROADCASTING FROM AN AIRPLANE RECEIVED LOUDER THAN 
| FROM A POWERFUL LAND STATION : 


When station WJZ in New York picked up the voice of an aviator who was cir- 
cling high over Central Park and then retransmitted it on 455 meters, many lis- 
teners found that they could hear the aviator direct louder than through WJZ. 
The shielding of the steel buildings in the city probably caused this curious effect. 
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Teaching Radio. Code by 
Phonograph 

Rapo instructors and experts at the Army 
Signal School at Camp Alfred Vail, New Jer- 
sey, are experimenting successfully with a 
method of instructing prospective -radio op- 
erators by means of phonographic records for 
sending and receiving code. Phonographic 
records have been in use for years to teach 
receiving, but this is the first time that a re- 
cording phonograph has been used. to make a 


record of the student’s messages as he sends 


them. The records are run through the re- 


producer several times in order to familiarize. 


the new man with the defects in his key work. 
e ee * 


| Compulsory Radio Advocated 
for Mines: 


BRITISH radio engineers and mining experts 
are reported to be at work on a small radio 
receiver for miners. It will be light and 
cheap enough so that each miner may be com- 
pelled to take one with him when: he goes 
underground. Then in case of a disaster of 
any kind the miners can be told, from the 
surface, what to do and where to go in-order 


to facilitate their rescue. 
* * x 


Britain’s Most Powerful Station 


THE new broadcasting station of the British ' 


Broadcasting Company at Chelmsford, Eng- 
land, is now on the air with regular programs. 
The wavelength is 1,600 meters and the call 
letters are 5XX. The power used is the lar- 
gest of any broadcasting station in England 
and probably in the world; it is 25 kilowatts. 
At present the programs are transmitted from 
11.30 a.m. to 12.30 p.m.; from 4.30 to 5.30 
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P.M.; and from 7.30 to 8.30 p.m. These are 
British daylight saving time. a ~ 


Lead Rod for Catwhisker 


IN an interesting series of articles now be-; 
ing published in.the Wireless World (London) : 
on crystal reception, Mr. James Strachan) 
mentions a curious type of catwhisker consist-: 
ing of a rod of metallic lead a quarter-inch ori 
so in diameter'and sharpened to a point where. 


it presses against the crystal- The idea is to 
eliminate the disturbance of the adjustment by 


vibration of the catwhisker. 
* * à 


New Measurement of Maximum 


Size of Universe 

AT the recent meeting of the British Asso- 
ciation for the Advancement of Science, at To- 
ronto, Canada, Dr. Ludwik Silberstein, of 
Rochester, New York, announced his recent 
calculations on the maximum size of the uni- 
verse to which the earth and all the visible 
stars belong. The calculation is based on 
measurements of the light rays from distant 
stars and on- the conclusions of the Einstein 
theory of relativity. It comes out that the 
greatest possible distance in the universe is 
about 180,000,000,000 light years or some 1,000,- 
000,000,000,000,000,000,000 miles. Light and 
other ether waves do not move, Dr. Silber- 
stein believes, in straight lines; instead they 


move in very long curves. A light ray, if nor 


absorbed by anything, will return ultimately 
to its starting point, just as a man who sails 


' straight around the earth will come back, in 


the end, to the place where he started. If a 
radio wave went out from the earth and was 
not absorbed or deflectea in passing through 
space it would come back to the earth again 
in about 360,000,000,000 years. a- #1 


ENNI 


RADIO HELPS THE SHORTHAND STUDENT 
Lectures and speeches broadcast by radio make good material. on which to polish up 


the “pothooks.” 


Charles L. Swen, the world’s champion shorthand writer, kept a 


notebook handy to take down the lectures that were sandwiched in between the 
musical numbers while he was training for competition. 
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In an attempt to find out whether radio fans would be interested in a description 

of the bottom of the sea, as told by an eyewitness, station WIP equipped a divers 

helmet with a microphone (as shown in the upper left-hand corner of the illustra- 

tion) and sent the diver down to the bottom a short distance off-shore with in- 

Structions to describe what he could see in the way of fish, marine vegetation and 

old wrecks. Here is one instance, at least, where the program director had no means 
of checking the accuracy of the speech being broadcast from his station! 


Claims Radio Influences Jurors 


A NEw and confusing element threatens to 
be injected into our law courts in the form 
of broadcast discussions of celebrated cases 
that may be listened in upon by jurors who 
might be unduly influenced in their decisions. 
This unique but plausible claim was recently 
made by -Frank J. Hogan, chief counsel for 
Edward L. Doheny in the oil investigation, 
who requested that the indictments against his 


client be quashed. Mr. Hogan claimed that a 
speech broadcast from station WRC by Sena- 
tor Walsh, who was in charge of the investi- 
gation, had influenced the Grand Jury which 
was in-session at the time, and he called atten- 
tion not only to the fact that the jurors likely 


-had their own receiving sets, but that there 


were at least twenty public receiving. stations 
where memvers of the jury ‘could have heard 
the address. ` 
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“Vacation Radio” Must be- 
Registered in France. 


Ir you live in France and if you want to 
take a radio receiver with you on your vaca- 
tion, you must first go to the office of the gov- 
ernmental radio authorities and register your 
set, the location at which you expect to use it, 
how long you will be gone and all the rest of 
your plans for a radio vacation. 


* * * 


Lost Flamingo Located by Radio 


One of the most curious services ever ren- 
dered by a broadcasting station fell recently to 
the lot of 2LO in Manchester. A flamingo es- 
caped from the zoo, a description of the bird 
was broadcast and it was located presently and 
returned to its cage. 


x * * 


Radio Expedites Distribution of 
W eather News 


Tue weather information given to the pub- 
lic in France by the office of Meteorology 
(the French equivalent of our Weather Bu- 
reau), is broadcast altogether by radio. T his 
has resulted, says M. Bureau of that office, in 
a much quicker and cheaper distribution of 
the information. The distribution of a weather 
forecast formerly required the co-operation of 
six separate telegraph offices, as well as a host 
of messengers. Now the entire procedure is 
carried out by a single broadcasting station 
connected directly with the forecaster’s office. 
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Notes of "Cello Coax Nightingale 
| to Sing 
WHEN the song of the nightingale was 
broadcast recently by the British Broadcasting 
Company the microphone was set up in a su- 
burban garden where the birds were known 
to be plentiful. A ‘cellist then played to the 
birds until they were induced to imitate the 
sound and burst into song. 
* 


Interference Between Long-wave 


. Stations Serious in Europe 

THE tendency of the first European broad- 
casters to select waves in the neighborhood 
of 2,000 meters has now become a serious mat- 
ter because of the number of such stations now 
on the air and the interference that they cause 
to each others programs. Radio-Paris works 
on 1,760 meters, Prague and Rome are on 1,800 
meters, Madrid is: between these two figures. 
Now comes the new 25-kilowatt British sta- 
tion, soon to be on the air at Chelmford and 


which will work at 1,700 meters. 
* * * 


Radio Via the North Pole 


AN amateur in Holland who has succeeded 
several times in hearing the radio telegraph 
station at Hawaii reports that the direction of 
his receiving loop when this station is received 
indicates that the Hawaiian waves are arriv- 
ing from almost due north. It is apparent, 


therefore, that the north magnetic pole or 
other “radio obstacles” so commonly assumed 
to occupy the Arctic. regions do not really pre- 
n the passage of radio waves across the 
pole. 


RADIO TIME SIGNALS CHECK THE SUN DIAL 


Captain “Jack” Irwin, on his way to California from New York, stopped of long 
enough at Garden City to check the sun dial by means of time signals received on 
the radio receiver he is taking along on his trip. 
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_ConpucTEpD By Tuomas ELWAyY 


THis department will keep you in touch with the latest inventions of interest on 
which patent rights have been granted, and which are significant contributions to 
radio art. : 


-Metal-coated Mica for 
Condensers | 


No. 1,479,315, Ficure 1. Invented by G. W. Z 


Pickard of Newton Center, Massachusetts, and 
assigned to the Wireless Specialty Apparatus 
Company. 

With the object of producing a condenser 
having the least possible distance between 
plates as well as low losses by leakage or in 
the dielectric, a thin adherent coating of :metal 
is produced on the surfaces of plates of mica 
or of other dielectrics. The metal coatings 
may be formed by electro-plating methods, by 
cathode deposition (after the manner used in 
making master-moulds from phonograph rec- 
ords) or in other ways. .In poorly designed 
condensers in which the. dielectric is not~prop~ 
erly compressed between the plates,.a loss. oc- 
curs due to the actual mechanical motion of 


the plates caused by the alternate charging and - 
discharging and the consequent alternate at- 


traction and repulsion of the plates. 


A Receiver that Uses a Ground 
Only, Without Antenna 


No. 1,479,475, Ficure 2.- Invented by Ogden 
Minton of Greenwich, Connecticut. 

The two input terminals of a vacuum-tube 
receiver of any standard type are connected 
to a ground, one terminal through each wind- 
ing of a standard short-wave variometer, one 
of these windings beirig shunted by a variable 
condenser. Rough tuning is accomplished by 
varying the coupling between the variometer 
coils, the condenser being used for the final, 
more precise, tuning. The apparatus can be 
made to operate successfully -without this con- 
denser. The patentee claims that the device 
is “the first successful receiving apparatus us- 
ing neither an aerial, nor a loop, and having 
only one connection to the ground.” 


Multiple Loop System for 
| Simplified Tuning 
No. 1,479,638, Ficure 3. Invented by V. K. 
worykin of Kansas City, Missouri. 
This invention contemplates the use of three 
or more loops, each one tuned, and all con- 
nected in multiple to the receiver proper. One 
way of making the connections, is shown in 
Figure 3, but other ways are possible. The 
inventor claims that useful regeneration (in 
addition to the ordinary effect of regenera- 
tive Circuits) occurs because of the mutual in- 
ductive effect of the loops. Tuning of the loops 
is said to be possible without decreasing the 
energy pick-up or interfering with the direc- 
tional effect of the loops. , 
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PICKARD’S CONDENSER MADE OF 
METAL-PLATED SHEETS 


Figure 1: The upper figure shows a single 
plate .of mica (or other dielectric) with the 
metal coatings on the two sides. Note that the 
opposite edges on either side of the mica are 
left uncoated. The lower figure shows how 
such plates are built up to obtain larger 

capacity, 
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HOOK-UP FOR THE ONE-GROUND RECEIVER 


Ficure 2: The two coils of the variometer, 11 and 12, may be rotated to vary the 

coupling. When a standard short-wave variometer is used for these coils, the con- 

denser, 21, is a standard 43-plate variable condenser. Other coils and condensers 
may be used, as may other hook-ups for detection and amplification. 


Link Circuit to Block Low- 
frequency Interference 


No. 1,480,891. Invented by Howard I. 
Becker of Schenectady, New York, and as- 
signed to the General Electric Company. 

In many circuits that employ vacuum-tube 
detectors or amplifiers, low-frequency disturb- 
ances arising from internal irregularities in the 
operation of the tubes themselves may be in- 


troduced and will then be amplified by tubes 
farther along in the cascade. The inventor 
avoids the retention of these low-frequency 
disturbances by employing a link circuit tuned 
to the wanted frequency. The output of the 
radio-frequency amplifier is arranged non-in- 
ductively to the input of the detector; the link 
circuit being introduced between them and in- 
ductively coupled to both. This link circuit 
may consist, conveniently, of a capacity and an 
inductance. 


ARRANGEMENT FOR REGENERATION BETWEEN LOOPS 


Ficure 3: The connections of the multiple loops to the receiver may be varied, if 
desired. The mutual induction of the loops ts supposed to assist regeneration. 
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DIAL VERNIER THAT MAY BE MADE AT HOME 
Figure 4: The spring clip, 20, holds the knob on the dial loosely enough so that the 
knob can be turned inside it. Fine adjustment may be made with great precision b 
means of the screw, 14, turned by the knurled nut, 18. | 


Vernier Control for Dials 


No. 1,481,669, Figure 4. Invented by Wil- 
ham M. Justice of Baltimore, Maryland. 

A spring clip attached by friction to the 
knob on the dial may be moved backward or 
forward with great precision by means of a 
screw that is fastened to it. The arrangement 
will be made clear by a glance at Figure 4. 


Preventing Interference from 
Strong Signals 
No. 1,481,945, Figure 5. Invented by Julius 


HOW TO BALANCE OUT 
STRONG INTERFERENCE 


Figure 5: The direct signals 
through the inductance, 12, are 
cancelled, when they come to 
the condenser, 11, by the oppo- 
sing impulses that they have 
generated by inductive coupling 
in the second inductance, 10. 
Exact balance is secured by 
varying the coupling between 
12 and 10, as well as the ca- — 

pacity of the condenser. : 


42 


na't 


Weinberger of New York, New York, and as- 
signed to the Radio Corporation of America. 

Two inductances are connected in parallel 
to a single condenser and are also coupled in- 
ductively, this coupling being variable. The 
condenser is also variable and, by properly ad- 
justing the coupling and the capacity of the 
condenser, it is possible to oppose the direct 
signal through the condenser and one induc- 
tance to the opposed signal originated in the 
other inductance by the coupling. The hook- 
up is said to be of especial utility in tuning 
out the strong signals of a nearby station in 
order to hear the weaker signals of a more 
distant one. 
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THE LEAD PEROXIDE LIGHTNING 
ARRESTER 


Figure 6: The metal plates, 1 and 3, are con- 
nected to the line and to the ground. These 
are surrounded by the films of lead peroxide, 
6 and 6. This is conducting when cold; non- 
conducting after it has been heated. 5 ts a 
non-conducting filler such as asbestos or spun 
glass, through the pores of which the arc 
passes when the arrester acts. 
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A Lightning Arrester That 
Readjusts Itself 


No. 1,483,538, No. 1,483,539 anp No. 1,483,- 
540, Ficure 6. Invented by C. T. Allcutt of 
Pittsburgh, Pennsylvania. Also No. 1,483,548. 
Invented by F. A. Lind of Turtle Creek, Penn- 
sylvania. All assigned to the Westinghouse 
Electric and Manufacturing Company. 

It is a fault of many types of lightning ar- 
resters and other devices for discharging over- 
load surges to the ground, that when an arc 
has once been established across them the arc 
is likely to continue although the voltage has 
dropped to a safe value. The four patents re- 
ferred to describe a method of avoiding this 
by the utilization of a property of lead per- 
oxide. This compound is a relatively good 
conductor when cold. So soon, however, as it 
is heated it undergoes a chemical change that 
makes it a non-conductor. Accordingly, if the 
terminals of a spark gap for a lightning ar- 
rester are coated with lead peroxide and if an 
arc forms (because of an overload) between 
these terminals, the spots on the lead peroxide 
layer where the arc plays become heated and 
therefore non-conducting. This breaks the 
arc. If the overload continues a new arc will 
form on some other spot of the lead peroxide 
surface. This arc, in its turn, will be broken 
by the increased resistance of the lead peroxide 
as soon as it gets hot. Thus the arc passes only 
so long as the overload persists. Figure 6 1s 
from patent Number 1,483,539. 


Impulses Applied to Masts Pre- 
vent Antenna Losses | 


No. 1,483,860. Invented by Otto von Brink 
of Berlin, Germany. 
In the antenna systems of large stations ed 


charges induced in the tall metal masts by the! 


alternations of charge in the antenna ware 
may be the cause of serious losses of energy.! 
It is for this reason that the masts are com-j 
monly insulated from the ground, even at the; 
penalty of difhcult and costly construction. ; 
This inventor proposes to minimize still fur-| 
ther the inductive losses in the masts by com-. 
municating to them through a special circuit 
electromotive forces just competent to neutra- 
lize the inductive effects of the antenna. It is 
said that the amount of energy radiated is 
increased. 


A Group of Patents on the 
Hammond Control System 


Nos. 1,484,605; 1,486,885; 1.486.886; 1,486,- 
887; 1,489,031 anp 1,496,311. Invented by John 
Hays Hammond, Jr., of Gloucester, Massa- 
chusetts. 

These patents are part of a group, filed be- 
tween August 24, 1912 and October 17, 1917, 
covering Mr. Hammond’s system, now well- 
known, for the radio control of torpedoes or 
sue machinery by means of multiple modu- 
ation. 


Catwhisker Made of Rolled 
Metal Sheet 


No. 1,485,524, Figure 7. Invented by H. H. 
Pickron of Rock Island, Illinois. 

A strip of metal, rolled up and then drawn 
out into a fairly stiff spiral, is said to make 
a catwhisker that not only stays in adjustment 
much better than the more usual and more 
flexible forms but possesses a larger area of 
good contact and does not require, therefore, 
so much searching of the crystal surface. 


Telephones Make Ground 
Through Body of Listener 


No. 1,486,049. Invented by G. B. Spring of 
Milford, New Hampshire. 

A telephone headset, otherwise of usual 
character, carries a metal plate that makes 
contact with the ears of the wearer. This may 
be so connected to the circuit that the body of 
the listener becomes either the antenna or the 
ground for the set. 


THE SPIRAL CATWHISKER 
Figure 7: This rolled-up strip of metal may 
be used as a catwhisker and is said to have 

many advantages. 
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CoNDUCTED BY ALBERT G. CRAIG 


Cover Your Coils While 
Soldering | 
PLACE a piece of paper over the wind- 


ings of- coils when you are soldering a 
connection which lies directly over or 


near the coils. This will prevent solder 
or soldering paste from spattering on 
the windings. Many good circuits and 
sets are discarded just because the coils 
are damaged in the process of soldering. 

Cover up the coils while you are 
doing this job! 


Keep Contacts on Vacuum 
Tubes Clean 


Be sure that the contacts on the bot- 
tom of the vacuum tubes you use are 
kept clean and bright. If they are 
blackened or dirty, the connection 
through to the rest of the circuit will be 
poor and you may get varying signals or 
none at all. Clean the contacts with a 
bit of sandpaper or with a small file. 


Mounting Condensers Which 
Have Metal End Plates 


In laying out the radio-frequency 
parts of a circuit, such as condensers 
and coils, there are a number of precau- 
tions that should be taken to prevent 
losses in the fields, both electromagnetic 
and electrostatic. 

Condensers which have grounded 
rotors, and the accompanying metal end 
plates, should not be mounted in such 


- a position that phere will be any eddy- 


current losses induced in the plates. 
This means that the condensers should 
not be mounted directly in the electro- 
magnetic fields of the coils nor should 
they be mounted so that the plane of the 
plates lies at right: angles to the direc- 
tion followed by the lines of force them- 
selves. 

- It should be remembered that any 
energy expended from the energy of the 
field itself, detracts from the total 
amount of energy that will be induced 
in the secondary of the coils themselves. © 
Placing condensers in the wrong posi- 
tion has the effect of adding a resist- 
ance to the electrical circuit which de- 
creases the vital energy which causes 
the set to operate. 

‘Remember this when you design a 
set and keep the metal end plates away 
from the strong portions of the inductive 
field; a distance of two inches is usually — 
safe. 


Guard Against Jarring of Mag- 
nets in Headphones and 
Loudspeakers 


Never drop the headphones on the 
floor, and never place the loudspeaker in 
such a position that it may be knocked 
off onto the floor. 

Sudden shocks will affect the magnets _ 
so that they will lose their magnetism 
and the reception will be weakened. 

Keep the phones hanging on a hook, 
and place the “speaker” in a safe place. 
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Hints for Builders of Sets 


IF you are a beginner at constructing 
your own radio receivers, you should 
certainly follow closely the instructions 
that you are given, to make the set func- 
tion with the same success as the set de- 
scribed. 

If, however, you are an experienced 
radio man and understand the problems 
that are encountered in designing and 
construction work, you may be able to 
incorporate some changes and departures 
of your own into the set you are build- 
ing. You may even be able to improve 
on the set so that it will more completely 
suit your own particular needs. 

But don’t try to do it if you have not 
had a lot of experience, and if you are 
not sure that you know exactly what you 
are doing when you make any changes. 


Solder Well All Joints in the 
Antenna Wires 


THE antenna which is erected for 
broadcast reception is usually put up in 
a single piece. It usually consists of a 
100-foot horizontal wire with a lead-in, 
varying in length from 20 feet long to 
100 feet long, running down to the set. 

Sometimes the antenna cannot be made 
in one piece as in the case of the two- 
wire antenna. If this is the case be sure 
to solder all joints well so that there 
will be no poor connections. 


Antenna Connections Inside 
the Set 


Be sure that you keep the wiring of 
the antenna circuit isolated from the 
grid circuit (the secondary circuit, in 
general) when you lay out the next set 
you intend building. If you leave them 
in close proximity to each other you 
will never be able to obtain loose enough 
coupling to be able to tune sharply 
enough. 

Especially, keep the antenna lead to 
the coil as short as possible, and as far 
as possible from all the other wiring. 


Soldering Lugs versus 
Binding Posts 


THE wise manufacturer is gradually 
discarding binding posts for making con- . 


nections to the instruments. A much 
more positive connection and a more 
permanent one is made by means of a 
soldering lug. Some manufacturers in- 


clude both on the parts they build and - 
sell, but the trend is towards the solder- ` 


ing lug. 

Sockets, rheostats, condensers, vario- 
meters, couplers, transformers, and coils, 
only do their work properly when they 
are properly and fully connected. A 
soldered joint gives a better and more 
lasting connection than a binding post 
because it does not vibrate loose; because 


it produces a joint of higher conductiv- . 


ity; and at the same time it costs slightly 
less, so that the manufacturer can put 
more quality into the other details. 

Be sure that the instruments you pur- 
chase have a proper means for connec- 
tions. 


Hunting for Loose Connections 
In Your Set 


WueEN looking to find a loose con- 
nection in a set, first turn on all the 
tubes. Then rap the panel (with the 
cabinet off the set) and if you hear a 
clicking or harsh scratching noise, you 
will know it is in one of the wires lead- 
ing to some instrument situated on the 
panel. 

It is a good plan to test out every 
wire in the set by shaking it with an 
insulated rod such as a fountain pen or 
a wooden pencil. Never use a metal 
screw-driver or any kind of metal rod. 
You may short-circuit some of the cir- 
cuits if you do. 

Just listen in while testing out every 
wire with the rod and you will hear a 
series of scratching sounds or clicks 
when you shake the wire that is not 
firmly connected. 

A loose ground connection may also 
cause noisy reception. 


CONDUCTED By RICHARD LORD 


A limited number of questions of general scientific interest will be answered each 
month in this department. Readers are invited to send in questions that have puzzled 
them—but the selection of questions for answer cannot be guaranteed nor can ques- 
tions outside the radio field be answered by mail. 


Is it possible for a telegraph instru- 
ment to pick up radio waves and to talk 
to you, as was reported in the news- 
papers? 


Ir an audio-frequency current is fed into a 
telegraph line the telegraph instruments will 
frequently convert it into sound just as a tele- 
phone does. A loose iron core in one of the 
electro-magnets or an armature clamped down 
on the pole piece just tight enough but not too 
tight, will make a vibrating unit that behaves 
exactly as a telephone diaphragm would do. 
But the current must be rectified. Radio waves 
that have not passed through a detector will 
not do it. 


Can an old-fashioned liquid battery 


such as was once used on doorbells be 
used as an A battery for radio? 


Yes, provided it is of a type that will give 
constant current while in use. The copper 
su piae cell, having metal elements of copper 
and of zinc, will do very well. Its voltage is 
about 1.1 volt per cell. The sal-ammoniac 
cells are less satisfactory, as their voltage runs 
down rapidly. 


‘Is it true that shooting stars can be 


heard in a radio receiver? 


THERE used to be a theory to this effect, but 
it has not been much heard of recently. Shoot- 
ing stars are really small particles of iron or 
stone that enter our atmosphere from outer 
space and burn up by friction with the air. 
The idea was that they would produce electric 
charges in doing this and that these charges 
might be responsible for the “hissing” variety 


of static. No one seems ever to have listened 
for static and watched for shooting stars at 
the same time, but with the development of 
newer theories of static the shooting star idea 


seems to have died a natural death. 


Why is tt that the text-books of elec- 
tricity give water as an insulator and yet 
the current will pass through water easily, 
as is evident by the serious leakages 
caused by a wet panel in a radio set? 


THE confusion is due to forgetting the 
question of the purity of the water. Pure wa- 
ter is a very good insulator. It is possible, 
indeed, that if we ever succeed in making ab- 
solutely pure water, not containing even a 
trace of any impurity, we will find it to be an 
almost perfect insulator. But ordinary water 
is far from pure. It contains, for example, 
some common salt dissolved in it. It is the 
impurities that carry the current. 


How much electricity is necessary in 


order to cause death? 


Ir depends on circumstances. The effect of 
heavy electric currents on the human body is 
very little understood. It is’ supposed that they 
act in some way on the nerves, paralyzing the 
action of these organs and thus stopping the 
impulses that keep the heart and the lungs 
going. If this is true it is easy to see that the 
condition of the body, the point of application 
of the current and many similar circumstances 
may alter the effects of the current on the 
body. Cases are on record of persons being 
killed by contact with potentials below 100 
volts, although such voltages are usually quite 
safe. On the other hand, 60,000 volts have 
failed to kill on momentary contact. 
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What is a current-squared meter? 


THIS is merely a sensitive milliameter, the 
scale of which is calibrated to read the square 
of the current instead of the current itself. 
Some of the formulas used in radio calcula- 
tions require that the current in milliamperes 
be squared before substitution in the formula. 
The current-squared meter does this auto- 
matically. 


What is a tantalum rectifier? 


Ir is an electrolytic rectifier which makes 
use of plates of the rare metal tantalum in- 
stead of the aluminum plates that are ordi- 
narily used. The solutions, construction and 
other features are also different, being suited 
to the employment of the tantalum. As in all 
electrolytic rectifiers, the principle is that some 
property of the surface of one electrode, usu- 
ally the formation of a surface film on it, pre- 
vents the flow of the current in one direction 
while allowing it to flow in the other direction. 


What is the cause of the skin effect 
by which most of the current in a wire 
flows on its outside surface? 


THe detailed theory of this effect is too com- 
plicated for description here. Briefly, what 
happens is this. With each change of direc- 
tion of an alternating current an electromag- 
netic wave is set up about the wire. This takes 
energy and time. It also reacts on the current 
in the wire. With rapidly alternating cur- 
rents, like radio-frequency ones, the net re- 
sult of the reaction between field and current 
is to cancel the current in the center part of 
the wire. 


What is the so-called silicon iron that 
is sometimes used for tron cores of trans- 
formers and other magnetic parts? 


Ir is an alloy of iron with a little of the 
chemical element named silicon. The silicon 
alters the properties of the iron somewhat, 
especially its magnetic properties. For certain 
purposes this silicon iron is better than ordi- 
nary cast iron or wrought iron. 


What is the difference between con- 
ductive coupling and resistance coupling? 
THERE is no difference. These are different 
names for the same thing. Conductive coup- 
ling means that two circuits are coupled 


through a conductor. Of course a resistance 
is a conductor, though perhaps a poor one. 


Why are the plates of variable con- 
densers made of aluminum or of some 
similar soft metal when plates of thin 
steel would be so much more rigid? 

STEEL plates would be magnetic. The 


charges of electricity flowing continually in 
and out of the plates, would set up eddy cur- 


rents in them and these eddy currents, in turn}. 
This would} 
Only the non-} 


would set up magnetic fields. 
mean a loss of electric energy. 
magnetic metals, like copper or brass or alum- 


inum, can be used for condensers to be em-f 


ployed with high-frequency currents. 


What is the meaning of figures wril-} 
ten with powers of 10, like, for example, 


the diameter of the hydrogen atom bemg 
given as 1.1 x 10-8 centimeter? 


Turis is a notation used by mathematicians 
and physicists to avoid writing down long 
strings of zeros. The figure first given is un- 
derstood as being multiplied by the specified 
power of ten. Minus powers indicate division, 
as is usual in mathematical notation. 
be clear from the following examples: 

5 X 10 equals 5.5 multiplied by ten.' 

55 X 10 equals 5.5 multiplied by the 
square of ten, or 100. 

.55 X 10° equals 5.5 multiplied by the 

cube of ten, or 1,000. 

55 X 10° equals 5.5 multiplied by the 
fourth power of ten, or 10,000; 
and so on. 

Similarly with the minus powers: 

5.5 X 10— equals 5.5 multiplied by 1/10, 

or, what is the same thing, 5.5 
divided by ten. 

5.5 X 10— equals 5.5 divided by the square 

of ten, or 100; and so on. 


The figure given for the diameter of the hy- 


drogen atom, 1.1 X 10— centimeter, means 1.1 
centimeter divided by the eighth power of ten, 
or 100,000,000. In the usual decimal notation 
this equals 00,000,011 centimeter. 


Where does the name microfarad come 
from? 


THE scientific unit of electric capacity is 
called the farad. It was named after Michael 
Faraday, the great experimenter who worked 
out the Jaws of electromagnetic induction. 
The microfarad is one millionth of a farad, 
the farad being far too large a unit for prac- 
tical use. 


What is the present theory of the 
cause of magnetism in iron and in similar 
metals? 


It is supposed to be due to the revolution of 
the electrons inside the atoms. Any moving 
electric charge produces a magnetic field. Ac- 
cordingly any electron that revolves in an or- 
bit, as all the electrons in atoms are supposed 
to do, must create a magnetic field around its 
orbit. It is believed that in the majority of 
atoms the electron orbits are so arranged that 
the magnetic effects of their orbits cancel each 
other. The atom as a whole is not magnetic. 
But in the atoms of iron, cobalt and nickel the 
arrangement of the orbits is believed to be 
such that the magnetic fields do not cancel 
Therefore, these elements are magnetic. 
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WE HEARD? | 


CONDUCTED BY JULES WATERSON 


-IF you are getting good results with your receiving set, tell your fellow-readers of POPULAR 
Raio how you get them. Give the call letters of the stations you hear, the locations of them, the 


type of apparatus that you are using and How You ARE UsING It. 


“ON A ONE-TUBE SET 
AmoneG those who are getting unusual re- 


| sults from the UV-200 detector tube is Rob- | 


ert M. Hillis of 1462 Belle Avenue, Lakewood, 
Ohio. He states that he has received a total 
of eighty-six stations in seven weeks with the 
one tube. in a Colpitts circuit, which, like all 
single circuits, is among “the beautiful and 
damned,” because of its distance getting quali- 
ties and its propensities for radiating and he- 
terodyning in neighboring receiving sets. 

He hears WJAR and WEAN of Providence, 
R I., on one side of the country, and KGO of 
Oakland, Cal, on the other, He has also 
logged KFDY of Brookings, S. D., KLZ, Den- 
ver, Colo.. WCAR, San Antonio, Tex., WBZ, 
Springfield, Mass., CFAC, Calgary, Canada, 
and PWX, Havana, Cuba. f 


WHAT A CIGAR BOX DID 


“WHEN I read about Sinclair’s Spring Hike 
Kit in the May issue of Popurar Raio, I 
learned something, and I must tell you about 
it,” writes F. B. Monroe of Yonkers, N. Y. 
“I had a good cigar box, just the size, and by 
hooking up a WD-12 one evening, I got better 


results than I ever did with my two-tube - 


outfit. 
“I heard KDKA of Pittsburgh loud and 
clear, | and the nearer stations were surprisingly 


loud.” 
* * * 


73 DX STATIONS ON ONE TUBE 

Wirth only a dry-battery tube and the 
Haynes circuit, Carl L. McLain of Arcanum, 
Ohio, logged a long list of stations from Cali- 
fornia to Texas and Cuba. He is using an 
outdoor antenna 100 feet long, only 20 feet 
above the ground at the ‘highest point and his 
set is grounded to a 5-foot pipe driven in good 
moist soil — 


AND ON THE ELEVENTH DAY HE RESTED 


“DEAR Sir,” begins D. W. Ellison of Cal- 
gary, Alberta, Canada, “Ten days ago I fin- 
ished building the Haynes circuit de- 
scribed in the September number of POPULAR 
Ranpio, and I wish to submit my log of. 45 sta- 
tions which are on an average ot 1,248 miles — 
away. 

“Every one of these stations was picked up - 
with one tube with the exception of Havana, 
Cuba, which required two tubes. 

“Up to the time of ‘building this set I was 
a firm backer of the single circuit, but under 
no circumstances would I consider anything 
but a Haynes circuit now. Its ability to bring 
local stations in on a loudspeaker without an- 
tenna or ground is astounding. After follow- . 
ing the Haynes and Cockaday circuits as de- 
scribed in your magazine, I have come to the 
conclusion that if either of these two gentle- 
men have anything to do in connection with 
a set, that set will do all you claim for it and 
prove to be a humdinger.” 

His log includes PWX, Havana, Cuba, 3,750 
miles away; WJZ, New York City, 2,075 ; 
WDAS, Worcester, Mass., 2,125; WGY, 
Schenectady, N. Y. 2, 000; KDKA, Pittburgh, 
1,925; WSB, Atlanta, Ga., 1,975; WEAO, Co- 
iumbus, O., 1,750, and "WHAS, Louisville, 
Ky., 1,700 su 


A CRYSTAL DID IT 


Tony STRAKA hears fifteen stations on his 
crystal set in Fairchance, Pa., according to his 
record. 

“I heard KFI one time, but don’t know its 
location,” he writes. 

The station is in Los Angeles, Cal., and so 
the list is cut to fourteen. But those fourteen 
include Chicago, so his set is still in a class 
with the best crystal receivers.. | i 
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WHERE “SQUEALS” ARE FEW 


In Columbus, Ohio, where squeals from 
single-circuit sets are few and are not al- 
ways classed as nuisances, Edward Harmon of 
268 East Cherry Street, hears thirty-seven sta- 
tions with one dry-cell tube. 


“Last night I listened to PWX of Havana, . 


Cuba, without any. interference at all,” he 
writes. “I have also listened to WEAN of 
Providence, R. I, a_hundred-watt ‘station, 
while a station three blocks away was using 
five hundred watts. By substituting a worn- 
out dry cell of one and a half volts for the 
‘B’ battery, I can still hear local stations.” 

On his log are WEAF, New York City; 
WCAP, Washington, D. C.; WGR, Buffalo, 
N. Y.; WSY, Birmingham, Ala., and WWJ, 
Detroit, Mich. S O 


45 STATIONS ON ONE TUBE 

Usinc the one-tube Man-Day set which was 
described in the November issue of POPULAR 
Rapio, Robert Schuemann of 3137 Fairfax. 
Road, Cleveland,.O., has received 45 stations 
in 21 ‘different states, covering | a toral oi 25 P 

miles. 
*.- k 
COCKADAY CIRC ESS U REJUVENATES O OLD l 


“HOME-MADE aan Be like ships, are’ never 
finished,”’ writes Edward A.. Hodge of: New | 
York City. l “Probably some of your readers 
may .be interested ‘in what ‘can be done with an 
old navy .CW 926 amplifier plus a Cockaday 
hook-up and a little nickel plate.” We believe 
our readers will agree that Mr. Hodge’s set 
presents a very attractive and workmanlike ap- 
pearance. In rebuilding the set, he found that 
every wire that was not short-circuited proved 
to be crystallized and the unit as an amplifier 
was no good. The set now works as well as 
its appearance would indicate. Twenty-four 


stations were logged during the first two 
nights of operation. The list includes WOAW, 
Omaha, Neb.; KHJ, Los Angeles, Cal., and 
WMC, Memphis, Tenn. 


‘Pa.; WJAZ 


+ ‘e ` 7 


WHAT A “SUPER” DOES 


Tue Super-heterodyne receiver described in 
PopuLarR Rapio picks up ninety stations in 
Wilkinsburg, Pa., according to Ivins L. Wil- 
bert, who lives at 607 Hay Street. He com- 
bined the Haynes DX Tuner and the oscilla- 
tor in one cabinet thirty inches long. He re- 
ceives all the larger stations within a thousand 
miles, without any kind of antenna. 


“LOCALS” DO NOT BOTHER 


TEN distant stations are “pulled through” 
the local stations by Alfred Fischer of 1111 
Cypress Avenue, Evergreen, N.. Y. He uses 
a Cockaday four-circuit tuner and two stages 
of audio-frequency amplification. His an- 
tenna is 180 feet long. The length is too great 
for most receiving sets, but is a help with the 
four-circuit type. 

The ten stations he hears well on a loud- 
speaker while local stations are broadcasting 
are WDAR, WIP and WOO, Philadelphia, 
and WDAP, Chicago, IIl.; 
KDKA, Pittsburgh, Pa.; WGAR, Fort Smith; 
Ark; WFAA, Dallas, Tex.; KEJZ, Fort 
“Worth, ‘Tex, and IBM, Montreal, Canada. — 


- HAS PICKED UP ALMOST eat STATION I 


THE CALL BOOK 


`- Wairua a three-tube regenerative, a Cockaday — 
‘ four circuit using five tubes in a push-pull am- 


plifier and a_seven-tube superheterodyne all 


. arranged:so that he can use any one of the sets 


on three different antennas, Mr. F: F» Howe of 
Milwaukee, Wis., is in a position to make some 
very interesting comparisons of antenna and 
set efficiency. 

According to Mr. Howe, the outdoor an- 


tenna brings in more DX stations when con- 


ditions are right, than either the indoor an- 
tenna hung in the attic or the loop. He claims 
that the loop is a last resort to turn to if an 
outdoor antenna is impossible to construct. 
Using headphones, he says he has received at 
one time or another almost every broadcasting 
station listed in the call book. 


» A FOUR-CIRCUIT TUNER DE LUXE 


Judging from the photograph that Mr. Hodge included with hts letter, his Cockaday 
four-circuit set would be hard to beat for neatness and “pr ofessional appearance,” 


as he phrases it. 


Note the desk lamp mounted on the top of the cabinet and the 


convenient, swing-out panel. 


The Great Service Rendered by Radio 


“ONLY three years ago the radio broadcasting of music was a mere demon- 

stration of interest to the laboratory worker. Now it is numbered among 

the great public utilities. Not the least of its manifold values is the 

turning of popular interest to scientific things. This is a growth that is 
worthy of much cultivation.” 


—GEORGE K. BURGESS 
Director, Bureau. of Standards 
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International 


The New Voice of Destiny 


“Radio has passed from the field of an adventure to that of a public utility, Nor 
among the utilities ts there one whose activitics may yet come more closely to the 
life of each and every one of our citizens, nor which holds out greater possibilities 
of future influence, nor which is of more potential public concern. It must now 


be considered as a great agency of public service.” 
—HeErBeRT Hoover 


_ 


— 
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A Sailor Gets a Toothache 


How Uncle Sam is throwing a radio net over 

the waters that surround our country for the 

protection of men and women who become 
stricken on ships that do not carry doctors 


By AARON HARDY ULM 


“Request consultation as to advisa- 
bility of extraction of infected tooth. 
Maranses, 


HIS message in international code 

ticked in at the New York sta- 

tion of the Independent Wireless Tele- 

graph Company at 9 P.M., January 
29, last. 

A seaman on the steamship Casey, 
a freighter, somewhere on the Atlantic 
Ocean, had a toothache. The ship’s 
master, Captain Maranzes, had a pair 
of forceps and evidently was ready if 
not anxious to use them, but, being a 
cautious man, ne wanted pcre re 
direction. 

The radio message that he broadcast 


and which was picked up at New York | 


was telephoned to Marine Hospital No. 
70 of the U. S. Public Health Service. 
Good medical and dental 
now frowns on the hasty pulling of teeth 
even by energetic captains of vessels far 
from doctors of medicine and dentistry. 
Because they do or in this case did, 
the tooth-aching sailor who was on the 
Casey still has a full set of teeth—and 


opinion . 


tee the same reason, probably, he now 
lives. 


A few moments after his message of 
inquiry was picked up at New York, 
Captain Maranzes received the following 
reply: 


“Request information as to loca- 
tion and number of teeth, condition 
of gum, if there are any cavities in 
teeth and general symptoms of pa- 
tient. Sprague.” 


The signer of this message was E. K. 
Sprague, Medical Officer in charge of 
Marine Hospital No. 70. It was mid- 
night, however, before further details 
reached the hospital. They were set 
forth in the following message: 


“One side of jaw badly swollen. 
Four to five teeth affected. No cavi- 
ties in teeth. Has been in serious 
condition and has had fever and par- 
tial collapse. Incision was made in 
jaw and pus discharging. Is now 
somewhat better. If discharge con- 
tinues, shall I extract teeth? Ma- 
ranzes.” 


Just as the Marine Hospital doctors 
had suspected, this message disclosed the 
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fact that the sailor was suffering from 
more than mere toothache and that he 
needed remedies other than could be 
applied with forceps. 


They. immediately radioed the follow- | 


ing advice to the captain: 


‘Do not extract teeth. Apply con- 
tinuous hot compresses to cheek, 
Give five grains aspirin every four 
hours. Give patient a dose of salts 
immediately. Wash out mouth every 
‘hour with alkaline antiseptic. If no 
alkaline antiseptic use a teaspoonful 
of salt to a glass of warm water. 
Take temperature and pulse every 


SHIPS MEDICINE’ CHEST 


THE SAILOR’S FIRST AID KIT 


Legislation is now being pressed to make it 

compulsory for every ship to carry this stand- 

ardized medicine chest. As it contains the 

drugs and medical instruments that are speci- 

fied in the instructions given by radio, tt is a 

big advantage to the “radio doctor” in treating 
his patient. 


four hours. 
condition.” 


Keep us informed of 


On the succeeding day the patient 
developed quite serious symptoms as 
shown by the following message re- 
ceived at the hospital at 7 P.M.: 


“Patient shows signs of tetanus, 
lockjaw. Blood discharge very light 
color. Very violent.at times. One- 
quarter grain of morphine no effect.” 


The captain evidently still was think- 
ing of his forceps—for who wouldn’t 
like to pull somebody else’s aching teeth ? 

But he was restrained by the following 


message from New York: 


treatment previously 
Have patience.” 


“Continue 
recommended. 


He did, and thus on the following 


evening he was able to radio as follows : 


“Patient greatly improved. Thanks 
for services rendered.” 


In pre-radio times that sailor’s tooth- 
ache probably would have been disastrous 
to him. He would have been left to 
suffer in the fo’cas’le without attention, 
or a ship’s officer, with no medical 
training, would have yanked out a lot 
of his teeth and carved his jaw with 
little regard for prophylaxis. In either 
case, tetanus or blood poisoning very 
probably would have developed and done 
deadly work. 

The case is about as dramatic as any 
that have become of record since, some 
two and a half years ago, the ether was 
made, via radio, an all but instantaneous 


connecting link between ships and their ` 


crews and passengers anywhere and the 
world’s store of medical knowledge. 
The reports of these cases—there now 
are numerous ones—leaves highly dra- 
matic elements to the imagination; 
brevity, as with all utterances of seamen, 
mark them for its peculiar own. 
While no limit is put on the length 
of messages any ship’s officer may radio 
in making requests for medical advice, 
these appeals and subsequent reports, if 


a 
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A SAILOR GETS A TOOTHACHE 


‘Seaman's Church Institute 


any, invariably are made in the briefest - 


possible and most prosaic terms. 

There is no reciting of history, a prac- 
tice so dear to the average patient; and 
even the doctors make use of none of 
the lingo common to the consulting 
room, the hospital and the medical book. 

Radio medicine, now becoming an 
international practice, necessarily is a 
simple science, or, rather, must express 
itself in simple terms. 

This new extension of the healing art, 
though first begun on a modest scale 
only a few years ago, has now become 
international. It has modified and may 
subdue one of the ancient horrors of 
the sea, that of coming down with seri- 
ous illness far from land and medicines 
and doctors. 

One easily can imagine, for instance, 
the feeling of fear which swept a cer- 
tain vessel, when recently, while on the 
way from a Central American to a 


SHIP’S OFFICERS ARE TAUGHT FIRST AID 

In the absence of a ship’s doctor, a ship’s officer must have a working knowledge. 

of first aid—and the law on this subject is being ‘strictly enforced. Here is a first _ 
aid class for officers at the Seamen’s Church Institute in New York. 


North Atlantic port, one of the crew 


was found in his bunk stupored by high 
fever and with skin deeply yellow. 

The first thought was of the danger 
of the entire crew coming down with 
yellow fever with no physician aboard 
to provide remedies, with, if the ship 
reached port, a long period of quarantin- 
ing and fumigation and notoriety ahead. 
A description of the case was sent by 
radio to New York and medical advice 
was asked. 

“The man probably has nothing more 
serious than yellow jaundice,” the doc- 
tors agreed. 

They radioed back a few simple direc- 
tions for handling the case and asked to 
be kept advised. Next day he was re- 
ported on the way to recovery. 

The doctors got together on this case, 
as they do on most of those which the 


radio brings to them from the sea. For it 


takes wise diagnosing and astute pre- 
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scribing to handle all cases properly. 

Most: of the cases that arise in the 
North Atlantic go to the U. S. Public 
Health Service Marine Hospital No. 
70, down. by the water front, in New 
York City. Advice also is supplied by 
Marine Hospital No. 21 on Staten Island, 
and by marine hospitals at Key West, 
Florida; New Orleans, La.; San Fran- 
cisco, California, and, for the Great 
Lakes, Cleveland, Ohio; and by Public 
Health Service stations wherever lo- 
cated, as at San Juan, Porto Rico; the 
Virgin Islands, Hawaii and the Philip- 
pines. 

The messages usually are received at 
stations of the Radio Corporation of 
America, most of them from the North 
Atlantic coming through WNY on top 
of the Bush Terminal Building in New 
York City. 

Stations of the Independent Wireless 
Telegraph Company also accept these 
messages, transmit them to Public Health 


Service hospitals or «stations - and -re- | 


transmit the replies. 
All of the service is peadeted without 


í 
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charge of any kind to anyone. Vessels 
of any nationality may make use of it. 


Recently two foreign radio companies, 


the Bergen in Norway, and the Goteborg 
in Sweden, agreed to likewise receive 
and take care of all requests for medical 
advice coming to them from the sea. 
These companies can take care of these 
requests when made in any one of six 
lauguages, Norwegian, Danish, Swedish, 
German, English or French. 

Moreover, those steamship companies 
whose vessels are accompanied by doc- 
tors are now putting their resources’ 
into the great radio medical pool by 
means of which sailors anywhere will be 
able always to procure quick medical 
advice and, frequently in emergencies, 
more direct aid. l 

Recently a freighter was ploughing 
through the Atlantic when an explòsion 
occurred in the engine room and blew 


away the chin of an assistant engineer. 


As in the case of practically all freight- 
ers, there was no physician aboard. A 
message calling for medical help was 
broadcast. It was picked up by the 


HE OWES HIS LIFE TO RADIO 


This sailor-patient at the U. S$. Marine Hospital No. 21 at Stapleton, New York, 
was treated at sea by an unskilled ship’s officer on advice asked and given by radio. 
Before this radio service was inaugurated many men who were stricken ill died. 


A SAILOR GETS A TOOTHACHE 


l Udesi & Underwood 


RADIO SUMMONED THESE DOCTORS TO THE ARABIC 


Almost the first men to climb the gang plank of the storm-stricken ship when she 
reached ‘New York:with many casualties, were ambulance surgeons who were noti- 


fied: by radio to be prepared to take care of the storm’s victims. 


Berengaria, the big liner, which was not 


far away. -The passenger’ vessel shifted 


its course in order to meet the freighter, 


from which it took the injured engineer, 
who thus was brought immediately under 
the direct attention of a physician. The 


Berengaria then radioed the marine hos- 


pital on Staten Island that it had an 
emergency case aboard. So when the 
passenger ship. arrived at Quarantine an 
ambulance awaited it. The injured man 
was hurried. to the hospital and at this 
writing 1s recovering. 

All the big. liners carry doctors and 
well equipped hospital rooms. The law 
requires physicians to be only on ships 
which handle immigrants, which most of 
those carrying transatlantic passengers 
of any kind do. Coastwise passenger 
ships are not required to carry physicians 
and few of them do so. The United 


A nd they did. 


Fruit Company passenger steamers to 


Central and South America carry doc- 
tors, and the company has given orders 
that an appeal for medical aid from any- 
where reaching one of its ships shall be 
attended to. These radio appeals for 
medical help always have precedent over 
everything except S. O. S. or distress 
calls. 

Ninety percent or more of vessels at 
sea carry no doctors.” The law requires 
licensed officers to know how to render 
first aid. Only since the practice of pro- 
viding medical advice by radio came into 
existence has this law been enforced. 
Officers who apply for licenses are now 
examined by Public Health Service phy- 
sicians, from whom they also may pro- 
cure training. 

While the laws require vessels to carry 
medicines, there is no specification as to 
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what kind they always must have on 
board. Those who inaugurated the radio 
method are now urging the amendment 
of the law so as to require each vessel 
to carry a standardized medicine chest. 
If this were done physicians prescribing 
at long distance always would know what 
medicines and instruments are available 
on shipboard. 

The leader in this as in radio medical 
service for seamen is the Seamen’s 
Church Institute of New York, notably 
Capt. Robert Huntington, director of 
the Institute’s navigation school. It was 
through the radio facilities of the school 
that the first medical aid was provided 
regularly by wireless for seamen. Ex- 
periments there were so successful that 
the other dnd larger agencies which now 
carry it on took over the work. 

These agencies are so far-reaching 
that a sailor stricken with acute indiges- 
tion on a ship even five thousand miles 
from shore frequently can get medical 
aid quicker than a person on land ordi- 
narily can get. And often it it better 
help than one on land would get, for 
the reason that the attention of any num- 
ber of physicians can be procured almost 
at once for the sailor. 

There are, of course, shortcomings in 
this method of handling cases of disease 
or accident. The doctors must make a 
diagnosis usually on slight and super- 
ficial information. Treatment must be 
applied by laymen. Frequently the 
needed medicines or instruments are not 
on shipboard. 

Thus treatment prescribed generally 
is of the kind that is good for almost 
anything and will do no harm regardless 
of the cause of the complaint. 

Evidently treatment by radio is highly 
successful. Of all the cases on record 
which could be examined in only one 
was death reported. And in that one 
the patient—the captain of a vessel— 
evidently was dying before resort was 
made to the radio for help. 

These cases include many troubles, 
some of them apparently serious. 


POPULAR RADIO 


A woman passenger aboard the steam- 
ship Rosalind is stricken with appendi- 
citis with the vessel twenty-four hours 
from Halifax, its destination. The cap- 
tain radios for word as to what to do. 
probably with a vision of himself per- 
forming an abdominal operation. But 
the vision was unjustified. 

“Apply ice to the right side of abdo- 
men,” the doctors, after quick consulta- 
tion, advise. “Rest in bed. Do not give 
cathartic.” 

The patient evidently reached port and 
recovered. 

When these messages reach the ma- 
rine hospitals the doctors on duty always 
get together and jointly make diagnosis 
and prescribe. 

Frequently, they can only radio back 
for more information. 

This happened recently in a case that, 
if all the facts were known, might sound 
in the full telling like a Joseph Conrad 
short story. 

“Patient losing blood rapidly,” said 
the message. “Please give information 
regarding making him comfortable.” 
That was all. 

The doctors radioed back: 

“Please advise from what part of 
body the blood is coming and the cause 
of the bleeding.” 

“Patient has broken scalp,” came the 


reply. “His head is split open.” Belay- 
ing pin, probably. 
“Sew small pieces of gauze into 


wound,” the ship’s officer was advised. 
“Apply gauze dressing to wound with 
pressure. Keep man in bed.” 

All of this happened, with the vessel 
somewhere far out in the Atlantic and 
the doctors at a hospital in the lower 
section of New York, between 1.30 
and 2.10 A.M., of the morning of May 
1, this year! 

“Man on board,” wirelessed the master 
of the ship Aquita recently, “severe 
tonsilitis. Can not swallow even water. 
No nourishment for five days.” 

“Put ice to throat,” he was told. 
“Give water and milk through tube in 
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A SAILOR GETS A TOOTHACHE 


Radio Corporation of America 7 - ; é 


WHERE CALLS FOR MEDICAL ADVICE ARE RECEIVED 


Into this radio room of station WIM at Chatham, Massachusetts, come many of the 
mnessages that ask for medical advice for ships at sea. No charge of any kind ts 
made for this service. 
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A TYPICAL RADIO ROOM ON A STEAM TRAWLER 
Ships of this class carry no doctor; consequently the radioman on such a ship is 
frequently the only link between the expert advice of doctors on shore and the sick 
member of the crew. 


nose or in throat past obstruction; also 
aspirin 5 grains every three hours.” 

Apparently the man was saved; noth- 
ing more was heard from him. 

Sherlock Holmes’ science of deduction 
often comes in handily. | 

A vessel was a few days out of Nor- 
folk. A member of the crew doubled 
up with stomach cramps; the captain 
radioed for advice. 

As the trouble might have been due 
to any one of several causes only simple 
remedies were prescribed. 

Then came a message stating that six 
other members of the crew were simi- 
larly stricken. 

“Did all eat at the same mess?” the 
ship was asked. 

They did. Then it was a relatively 
simple matter; the trouble was ptomaines 
caused. by something they had eaten. 
They were saved, and the guilty article 
of food was discovered and what was 
left of it tossed into the sea. 


A man ashore at Bermuda “cele- 
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brated.” 
shape.” 

Next day the captain radioed that the 
man was blind. He was told to use 
atropine and belladonna solutions. He 
had none of either drug, but he did 


He boarded the ship “in bad 


have boric acid and castor oil, which he 


did use. 

When he later reported, the captain 
stated that the man’s general condition 
was better. but that the blindness con- 
tinued. He was arranging to transfer 
him to a passenger vessel. 

Rarely are they advised to use the 
knife, and then in only simple cases. 

On one ship there was a man with an 
infected finger. The captain reported 
that he had lanced it without relief and 
that the infection was spreading. 

“You probably didn’t cut deep enough,” 
he was told, and was advised to slice it 
to the bone, with details as to cauteriza- 
tion and after treatment. 

The following is a typical case of 
full use being made of the radio to save 


A SAILOR GETS A TOOTHACHE 


life and reduce suffering from illness by 
persons on doctorless ships: 


- handling case very well. 


moderate doses ,of salts. Continue 
soda bicarbonate as ‘ordered. You are 
Keep us in- 
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July 27, 1923; 4.30 p.m. F rom the 
SS Benjamin Brewster, via station 
WNY, Radio Corporation of Amer- 
ica. — 
“Thirty miles south Nantucket 
light. Seaman sick 5 Am., July 26, 
in ship hospital, 6 A.M., gave dose 
salts, 7.30 A.M., 5 grains quinine. 
Fever 103, no vomiting. Bowels 
moving good, slight pain in chest. At 
noon fever 104, pulse very rapid, 98 
per minute, gave quinine. At 2 P.M. 
fever 103.4. No chill. Please ad- 
vise treatment.” 


Reply as sent immediately: 


“Keep patient in well ventilated 
room. Give fluids, water, lemonade, 
soda bicarbonate in glass water. 
More information requested.- Has 
patient a cough, character of expec- 
toration, number of respirations per 
minute. Recommend patient be put 
ashore and in hospital as soon as pos- 
sible. Treatment given is satisfac- 
tory. 9”? © 


At 6.15 P.M. the ship’s captain 


dioed : 


“En route to Europe. Cannot put 
patient ashore. Temperature 103.5, 
expectoration white, no cough, res- 
pirations O.K.” 


Immediate reply: 


“Continue treatment recommended 
this afternoon and report condition 
tomorrow.” 


ra- 


At 1 p.m. the following day the cap- 


tain wirelessed as follows: 


“Patient better this morning; 12, 
midnight, fever 99; chills at 7 A.M., 
fever 103; 10 a.m., fever 102. No 
cough. No sore throat. Very slight 
pain in chest. Expectorations white 
but very dry. Respirations normal. No 
difficulty in breathing. Body extreme- 
‘ly hot but no perspiration. Given 
plenty of air but kept well wrapped 
up. Continuing treatment indicated 
in yesterday's message. Gave oat- 
meal. No difficulty in taking nour- 
ishment.” 


To which an hour later the doctors 


radioed the following reply: 


“Give 20 grains quinine immedi- 
ately and repeat in four hours. Give 
glass of liquids every two hours, 
weak lemonade with a little sugar or 
plain water. Give sponge bath with 
cool water if temperature rises above 
103. Keep bowels open well with 


formed if patient does not improve 
or if he becomes worse, giving symp- 
toms in full.” 


At 4.30 P.M. on the feliowiie day 
the captain radioed as follows : 

“Patient given sponge bath yester- 
day, fever dropped almost instantly. 
Fever 100-101. No more pain in 
chest. No cough. No sore throat. 
Kidneys act well. Bowel O.K. Pa- 
tient very hungry. Keeping him on 
liquid diet. Continuing soda bicar- 
bonate as ordered and giving him 
quinine occasionally.” 

The doctors at the marine hospital 
replied : 


“Report and treatment satisfactory. 
Stop bicarbonate.” 


Four days later the captain advised: 


“Patient all O.K. yesterday. No 
symptoms '.of any kind. Many 
thanks.” 

In this case the captain spared no 
words and, in carrying out orders, no 
pains. Hence the patient received as 
good medical attention and fared as well 
as would have been the case had he been 
in the hospital. 

But all ship captains are not such apt 
go-betweens. One, for example, was 
told to give his patient a tepid sponge. 

“What is a tepid sponge?” he inquired 
through the tir. 

“A lukewarm bath,” ‘the was told. 
Since then the word “tepid” thas been 
omitted from the lexicon of radio medi- 
cine. “Lukewarm” has taken its place. 

How many lives are saved and how 
much suffering eliminated by this use 
of the wireless? 

Nobody knows. Usually no final re- 
ports are made. Intimate details gen- 
erally are retained by that “ol’ devil,” 
the sea, as the veteran sailor in “Anna 
Christie” calls the ocean, which he hates, 
fears—and loves. But one of the “ol’ 
devil’s” worst terrors, that of suffering 
and dying because of the vast reaches 
often between those on its bosom and 
medical succor, has been torn from it 
by radio. 


WHY THE HYDROGEN FLAME GIVES LIGHT 
This diagram shows a few of the many possible electron orbits in an atom of 


hydrogen gas. 
of these orbits is occupied at a time. 


‘There is only one electron in this atom and, accordingly, only one 
Whenever the electron jumps from one orbit 


to another one (as indicated by the arrows A, B, C and D), a pulse of light is sent 
out. These light-pulses form the “broadcasts from atoms.” 


Broadcasts from Atoms 


How Bohr’s Theory of atomic structure explains the 
production of light waves from the atoms of matter 


By E. E. FREE, PhD. 


‘HE universe contains, so far as we 
know, only. two things: electricity 
and ether waves. 

From the center of our earth outward 
to the most distant of the stars the 
‘probing finger of science has discov- 
ered nothing else. In every natural 


phenomenon, from the collision of two | 


vast suns to the life history of an earth- 
worm, everything is explainable as elec- 
tricity or ether waves or the interactions 
of | the two. 

` Light is a form of ether waves. What 
we call heat is either an ether wave or 
a form of agitation in matter; and mat- 
ter, as everybody knows nowadays, is 
really a form of electricity. Sound, too, 
is a vibration in matter and is therefore 


electrical. :Magnetism and gravitation 
remain imperfectly understood, but thesk 
also, there is every reason to believe 
are caused by some variety of ethet 
waves that we have failed, as yet, 
catch- and analyze. 

And every material thing; the earth 
the bodies of men and women, the eyed 
we see with and the ears we hear with, 
the copper wires that we build into our 
radio sets and the glass that houses ou 
vacuum tubes, the ‘sun and the moon 
and all the unnumbered millions of the 
stars; all these are composed of elec- 
tricity, of the two fundamental kinds 
of electric particles that scientists call 
the proton and the electron. 

To readers who have followed the 
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articles on atomic science in recent issues 
of Poputar Rapio, this last statement 
will carry no surprise.* The simplest 


kind of matter, they will remember, is: > 
This atom - 


the atom of hydrogen gas. | 
contains only two particles; one electron” 


conceivably tiny. More than 2,000,000,- 


000,000,000 of even the largest atoms 


could crowd together comfortably enough 
on the surface of a pinhead. 
.. The printed letters on this page are 


composed essentially of atoms of the 


and one proton. The- electron. is a. chemical element, carbon. -© Each carbon 
particle of negative electricity; the pro- -atom contains one central “sun” and 
ton is a particle of positive electricity. ` six. electrons revolving around this as 
The electron revolves around the proton *..“‘planets.” Yet so tiny is the entire as- 
as our earth revolves around the sun. > .semblage that the little black dot that 
` The other kinds of atoms, making up. indicates a period at the end of this 
the list of eighty-six chemical elements ~- sentence contains more than 30,000 times 
that have been discovered, are composed: as many carbon atoms as there are peo- 
of these same protons and electrons; `: ple in the world. 7 
varying numbers of them up to nearly. Of course.this is far-too small for 
five hundred being put together in..us to see. The smallest -dust speck 
rapidly moving systems all constructed.’: visible under the most powerful micro- 
on essentially the solar system model, a ‘scope ever devised contains many bil- 
central “sun” around which revolve a lions of atoms, 
number of tiny “planets.” How, then, can we be sure that the 
That is the modern picture of what atom really does contain these particles 
atoms are like. of electricity spinning around a central 
These atomic systems are almost in- “sun” that is also electrical? | 
| We know by means of ether waves. 
The universe does not consist, remem- 
ber, of atoms only. It contains, in addi- 
tion, a great assemblage of ether waves; 


*“New Theories of How. the Atom Is Put To- 
gether,” by Sir Joseph J. Thomson, September, 1923, 
pages 179-186; “700,000,000,000,000,000,000,000 Elec- 
trons for a Cent,” b E.- Free, January, 1924, 
ages 41-48; “Bohr’s New Theory of Atoms,” by E. 
E Free, April, 1924, pages 319-327; “Do Electrons 
Play or Loaf,” by Robert A. Millikan, August, 1924, 


pages 109-116. 


the waves of light pulsing back and forth 


Brown Bros. 


WHAT A LIGHT SPECTRUM LOOKS LIKE 


This picture shows two photographs of spectra, which are the sets of bright lines 

and bands visible in a spectroscope whenever the light that comes from a group 

of excited atoms is analysed by that instrumeft. Each one of these separate lines 

corresponds to an electron jump from one definite orbit to another one in each of 
the atoms that are emitting the light. 
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From a drawing made for PopuLAR RaDio by Arthur Merrick 


HOW WE “SEE” A BROADCASTING ATOM 


The man at the outer fence can see the horse only when the horse ts jumping over 
a fence. Just so, in a hydrogen atom, we can “see” the electron only when it jumps 
from one orbit to another. 


between the stars, the waves of heat 
coming to us from the sun, the waves of 
electric energy that we are now using 
so amazingly in radio. 

These ether waves begin and end on 
atoms. If you light a match what hap- 
pens is, that the billions of atoms in the 
flame send out ether waves of light. 
These ether waves enter your eyes and 
strike against the other atoms that com- 
pose the organ that you see with, your 
retina. The act of seeing is a kind of 
broadcasting. The atoms in the burning 
match broadcast an ether wave. This 
wave is picked up by the “receiver” 
atoms in your eye. 

The same thing happens when you see 


a star. Atoms in that star, off many 
billions of miles in space, are hot or 
are excited by electricity. They broad- 
cast ether waves in the form of light. 
These waves travel the vast distance 
through space and strike, finally, against 
the receiving instrument of your eye. 
Starlight is the broadcast news from 
other worlds, 

The most important thing about all 
this is the process by which these ether 
waves are sent out and received. ‘This 
process represents the relation between 
the two fundamental things in the uni- 
verse; the atoms (which are electricity ) 
and the ether waves. How do atoms 
broadcast ether waves? How do other 
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atoms receive them? These are possibly 
the deepest secrets of the universe and 
they are secrets which modern science 
has made substantial progress in de- 
ciphering. 3 

This began with the science of spec- 
troscopy. 

The spectroscope is an instrument that 
makes an artificial rainbow. Ordinary 
white light, such as the light of the sun, 
is passed through an arrangement of 
glass prisms and lenses. It comes out 
split up into its seven primary colors 
just like the colors of the rainbow. 


These colors differ, of course, in the © 


wavelengths of the ether waves that 
compose them. The shortest light waves 
are on the blue end of the rainbow strip 
or spectrum; the longest waves are on 
the red end of the strip. The atomic 
broadcasting stations that send out the 
light waves use a number of sep- 
arate wavelengths, just as radio broad- 
casters do. 

And curiously enough, it was found 
that each kind of atom, like each ter- 


restrial broadcasting station, has its fixed 


wavelength or wavelengths. A white 
light, such as sunlight, contains prac- 


tically all the wavelengths, but that is _ 


merely because it is coming from a vast 
number of atoms and assemblages of 
atoms of many different kinds. 

If the United States contained a bil- 
lion or two separate radio stations and 
if they all were sending at the same 
time, each on its own separate wave- 
length but if all these wavelengths were 
separated from each other by very tiny 
intervals, that would be a fair picture of 
what is happening when any body like 
the sun is sending out white light. 

But, if you take one kind of atom by 
itself and let it send out light, the result 
is very different. Suppose, for example, 
that you have a glass tube filled with 
hydrogen gas and that you send a power- 
ful electric current through this tube so 
that the hydrogen atoms are disturbed 
and begin to broadcast. You will not 
get white light as you do from the glow- 


are present in the light. 
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ing sun. On the contrary, the light 
waves sent out by the hydrogen atoms 
will comprise only a few distinct wave- 
lengths. In a spectroscope they appear 
as lines of color at certain fixed positions 
along the rainbow strip of the spectrum. 
Other parts of the spectrum are dark. 

This is what scientists call the spec- 
trum of hydrogen. It contains ten very 
bright lines and a number af fainter 
ones. 

In broadcasting language this means 
that the transmitter of the hydrogen 
atom broadcasts light at ten or more 
perfectly definite wavelengths; just as 
WGY, for example, broadcasts its pro- 
grams nowadays at two separate wave- 
lengths and sometimes at three. 

And these ten (or more) wavelengths 
of the hydrogen, atom are perfectly char- 
acteristic of that atom. Every hydro- 
gen atom that sends out ether waves at 
all sends out one or more of these 
specific wavelengths. If you find the 
lines of these wavelengths in ‘an un- 
known spectrum you know that this 
spectrum is coming from hydrogen atoms 


just as surely as when you pick up a 
' station on a radio wave of.492 meters 


you know that you are hearing from 
WEAF. 

More surely, in fact, for the differ- 
ent kinds of atoms maintain their wave- 
lengths much more exactly than the man- 
made broadcasters do and, with a very 
few exceptions, no two kinds of atoms 
ever broadcast light on exactly the same 
wave. 

This gives you the clue to what is 
called spectrum analysis. The astron- 
omer examines, for example, the light 
rays coming from a distant star. He 
photographs the spectrum of this light. 
In it he finds certain definite lines. This 
means that certain definite wavelengths 
He compares 
these with the wavelengths known to be 
sent out by various kinds of atoms. 
Thus he determines what atoms exist 
off there in the star halfway across the 
universe. This is how we know that 
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THE RELATIVE DIAMETERS OF THE ORBITS IN A HYDROGEN ATOM 
If the inmost electron orbit of a hydrogen atom is regarded as being the size of the 


forty-inch wagon wheel at the center of this diagram, then the next eight orbits 
outside this have the diameters shown here in feet and drawn to scale. 


the atoms in the stars are the same as 
the atoms that we find here on earth. 
But this leaves untouched the problem 
of why. the atoms broadcast their light 
messages. in .this ‘definite way. - What 
kind. of oscillators and. modulators. or 
other. apparatus do-~the atoms. -possess 
that make them able to send out. ether 


waves with such exactness’ as to wave- 


length? . This .is the’ problem -that Pro- 
fessor. Niels Bohr. has clarified. so- greatly 
in the past ten -years as a part of mg 
remarkable work:on atoms.*` 

Professor Bohr starts ene the- idea 
of atomic’ structure already. explained ; 
the idea that all atoms consist of elec- 
tron planets revolving around a central 
particle, also electrical, which acts as 
the atomic sun, It is convenient to con- 


* See the article already referred to in POPULAR 
Rapio for April, 1924, pages 319-327. 


sider the simplest known atom, that of 
hydrogen. This consists, you remem- 
ber, of- one electron planet revolving 


around a single positive particle, a proton. 


In the actual hydrogen atom the orbit 


of. the single electron is very small. Tt 
‘measures only about: four-billionths of 
an inch in diameter. 


We can think bet- 
ter in larger sizes, so let us imagine that 


we. can: magnify a. hydrogen atom by — 
-about, ten billion times so that it is oe 


inches'in diameter,. aut the size of an 


‘ordinary -wagon wheel. 


On :this,-scale’ the OR at the. center 


> will be still so small. that it will be en- 
tirely'invisible. ' 
which: -is nearly. -two.. thousand times 


Even the electron planet, 


larger than the proton, will be only about 


‘one four-thousandth of an inch in di- 
ameter, too small to be visible except 


with the help of a good microscope. 
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These two particles make up the atom. 
All the rest of it is empty: space. 

This represents, furthermore, the nor- 
mal, inactive atom. 
. out any ether waves. 
electron stays in this normal orbit, - the 
size of a wagon wheel, it does not broad- 
cast any light. To see how it does broad- 


cast light, according to the theories of - 


Professor Bohr, we must consider ‘the 


other possible orbits that. it may. occupy. 


In the solar system of which our earth 


and our sun are parts there exist, as. 
everybody knows, eight separate orbits. 
Our earth. 


each occupied .by a planet. 
is the third from the center, both Mer- 
cury and Venus being closer to the sun 
than we are and. movie 
smaller than the earth’s. - — 
The atom of ae nee possesses also 
a number of possible orbits for its 
electron planet. But- there is only one 
electron in the atom.. 


at different times different ones of -the 
possible orbits. 

It is when the electron moves from 
one of these orbits to another one that 
there occurs, Professor Bohr believes, 
the transmission of the ether wave that 
we call light. It is then that the atom 
becomes a broadcaster. 

‘In the wagon-wheel model that I have 


. It is not sending. 
So long as the 
example, 


This second orbit would - be, 
-_wagon-wheel scale,- 
_ameter;. or a little more than: thirteen 
: feet. 


in one 3 
: '- about: eighty-three ‘feet in diameter, and 

: so` on at. least ‘as: far-as-an orbit: that is 

490 feet in "diameter. and. possibly to 

still - larger: ones. 

So what happens _ 

is that this same electron may occupy - 
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described the forty-inch erie: is the 
smallest: and. inmost’ one.: 
-the ‘electron’ ‘stays © when - -the: atoms are 
-cold and: not otherwise ` ‘disturbed: But 


It i isi here: ‘that 


suppose -that: some, outside’ force, as, for 
another ` fast-moving electron 
comes along and knocks..the planetary 
electron out-of this inmost ‘orbit? 

_If-this happens there. is another orbit 
that the electron can occupy at a cer- 
tain .distance outside the smallest orbit. 
on the 
160 inches in di- 
~ Still -outside of- this is a third 
possible /orbit thirty feet in diameter; 


-beyond this is a - fourth orbit about 


fifty-three feet-in diameter, a fifth orbit 


When an- ‘electron iS > edad out of 


‘an atom’ it. must occtipy one of these 


larger orbits. or -else it must go off alto- 
gether. For reasons that we need not 
discuss here, Professor Bohr believes 
that the electron cannot occupy any posi- : 
tion in the atom except in one or the 
other of these specified orbits. 

So much for the electron as it goes 
out. Now let us consider its return. 

The attraction between the electron 


- THREE SUCCESSIVE STAGES OF A RETURNING ELECTRON 
In the diagram at the left the electron occupies the third orbit from the center. 
This position is instable and the electron. jumps to the second orbit, as illustrated in 
the center diagram. This position, too, is transient. The electron jumps finally to the 


inmost orbit, as illustrated at the right. 


For each jump a pulse of light is sent out. 
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HOW A MORE COMPLICATED ATOM RADIATES LIGHT 
This diagram represents an atom of sodium. 
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The electrons that occupy the closely 


interlaced orbits near the center of the atom do not ordinarily jump about or send 
= out light. But the outer electron, occupying the long orbit shown by the heavy white 
line, may occupy many other orbits—as, for example, the one shown by the dotted 


line 


When thts, outer electron jumps about from one of these orbits to another 


the characteristic light spectrum of sodium is sent out. 


and the central proton of the atom makes 
the electron want to come back, just as 
our earth would be attracted back toward 
the sun if some force accidentally dis- 
placed it from its present orbit. 

And as the electron comes back, it 
does so by jumps. It occupies, in turn, 
the succession of orbits that I have de- 
scribed: Suppose that it has reached 
the fourth orbit, the one that is fifty- 
three feet in diameter on the wagon- 
wheel model. Its next move is to cross 
over by a sudden jump to the next orbit 
inside, that is, to the one that is thirty 
feet in diameter. As it does so some- 
thing very amazing happens. The elec- 
tron (or something in the atom) sends 
out a pulse of light. 

This is the essential idea of Professor 
Bohr’s theory of atoms and ether waves; 
the theory that is now accepted by prac- 
tically all the scientists working in this 
field. The idea may be stated thus: 


Q Light is sent out by atoms only. 


when one or more of the atomic elec- 
trons moves from one possible orbit 


inside the atom to another orbit closer 
to the center of the atom. 

The wavelength of the light that is 
sent out depends upon which orbit the 
electron has left and which one it goes 
to. In the hydrogen atom, for example, 
a jump from the fourth orbit to the 
third one sends out a single one of the 
possible wavelengths. This makes one 
of the lines in the spectrum of hydro- 
gen, The other lines are made by other 
jumps; one, for example, by a jump 
from the third orbit to the second, an- 
other by a jump from the fourth to the 
second (for under certain conditions the 
electron may skip an orbit), and so on. 

In less simple spectra the conditions 
may be extremely complicated and dift- 
cult to understand. But in all of them 
that have been studied the general idea 
here described has been found to hold. 


‘All spectral lines—all the ether wave 


broadcasts that atoms send out—are be- 
lieved to be due. to sudden jumps of 
this kind made ‘by electrons or groups 
of electrons inside the atomic structure. 

It is by taking the observed lines of 
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spectra as measured in the laboratory 
and working backward from them to the 
atomic orbits and electron jumps that 
might have caused them that Professor 
Bohr and his associates have been able 
to establish most of the conclusions about 
atoms that we have already described. 
The atomic transmitter, then, is the 
electron. The thing that determines the 
wavelength transmitted is the particular 
- jump that the electron makes. Only 
when the electron jumps is there any 
radiation of light. So long as it stays 
in a single orbit it radiates nothing. 
Let me quote an analogy that I have 
used elsewhere to make this clear.* 


Imagine a series of race tracks one inside 
the other like the concentric grooves of that 
once familiar game called “Pigs in Clover.” 
Imagine these tracks separated by high board 
fences. Now put a race horse in the outer- 
most track and instruct him to run around it 
until, when he happens to feel like it, he is to 
jump the inside fence into the next track, run 
around it for a while and then jump the next 
fence, and so on until he reaches the inner- 
most track of all. 

If, then, you watch this procedure from the 
field outside the outermost fence, you will not 
see the horse at all so long as he is running 
in a single track. The fences hide him. But 
whenever he jumps a fence from one track 
into the next you will see him for an instant 
as he goes over. 

So with the hydrogen atom. You see the 
electron only as it jumps from one orbit to 
another one, for it is only then that the elec- 
tron radiates light. 


The next step that atomic science must 
take is the discovery of what really hap- 
pens when one of these electron jumps 
occurs. We know nothing about this 
at all. We do not even know that the 
~ * “Bohr’s Model of the Atom,” by E. E. Free. In- 


dustrial and Engineering Chemistry, vol. 16, pages 
192-193 (February, 1924). 
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electron “jumps” in the ordinary sense 
of that word. What happens, so far as 
we can judge, is that an electron dis- 
appears from one orbit and simultane- 
ously an electron appears in another 
orbit. 

Perhaps it is not the same electron 
at all. Perhaps an electron is destroyed 
in the first orbit and a second electron 
created out of ether or ether waves or 
something in the second orbit. We do 
not know what electrons are. It is 
entirely conceivable that they may be 
merely a form of ether waves or that 
both they and ether waves may be dif- 
ferent forms of the same thing. These 
things are still mysterious. 

And they lie close, we may be sure, 
to that greatest of all scientific prob- 
lems, the problem of what constitutes 
that ultimate reality of Nature which ap- 
pears to us now as matter, again as 
electricity, another time as waves in 
the ether and perhaps—who knows ?—as 
what we are accustomed to describe as 
mind. 

Like the fable of the blind men who 
attempted to describe the elephant, al- 
though each had felt a different part 
of him, all these apparent facts of nature 
may be equally imperfect descriptions 
each of one aspect of the whole. 

Doubtless, science will attain. some 
day, a more complete description of 
these things. And nothing is likely to 
contribute more largely to this end than 
the investigation of those much longer 
ether waves that originate, we do not 
yet know how, from masses of moving 
electrons in wires, and that we call the 
waves of radio. 


How TO BUILD AN 8-TUBE SUPERHETERODYNE- 
REFLEX RECEIVER 


In the next number of Popucar Rapio—for January—will appear an ex- 
clusive “how-to-build” description of the most advanced and efficient radio 
receiving set that has yet been developed—the latest and the most im- 


portant product of the Poputar Rapio LABORATORY. 


Copies may be 


obtained at the newsstands on December 20th. 


Ist Installment 


THE FIRST MAN TO CREATE AND 
DETECT RADIO WAVES. - 


When Jean Baptiste Biot, a French physi- 
cist, read that Galvani had observed a frog’s 
legs twitching in the vicinity of an eléctric 
spark prior to 1790, he was prompted io make 
experiments of his own. So in 1819 -he: pro- 
duced electric sparks from a static machine 
and detected their effects at a distance of 
more than 30 feet, also by the convulsions ‘of 
= a frog’s legs. Biot offered no explanation of 

SE _ this phenomenon—but he was actually creating 
pe NL et teed and detecting radio waves. 
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TROMAGNETIC INDUCTION 


MICHAEL FARADAY, who started his carcer 
as a “laboratory boy,’ was the pupil of the 
great chemist Sir Humphrey Davy of the 
Royal Institution of London. As early as 1831 
he contributed to electrical science the. basic 
idea of electromagnetic inductton—which ts of 
tremendous importance in transformers, -mag- 
netic relays and many other devices. He main- 
tained that the medium through which mag- 
netic lines of force traveled was the same. me- 
dium through which light and heat traveled, 
And he was right. 


THE FIRST MAN TO DEMONSTRATE ELEC- 


THE GRANDFATHER OF ... 
HIGH-FREQUENCY OSCILLATIONS 


The stage lost a talented disciple but science 
acquired a genius when JosEPH- HENRY, a 
school-teacher of Albany, N. Y., gave up his 
ambition to become an actor and turned to 
“natural philosophy.” ` In 1832 he first produced 
high-frequency electric oscillations—not acci- 
dentally, but with the knowledge of what he 
was doing. Later, with a one-inch spark, he 
magnetised a needle wrapped in a coil of in- 
sulated wire located two floors below the spark 
source, and proved that electromagnetic energy 


qs 


Courtesy Princeton University Library `` could be transmitted through the air. 
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THE FIRST SCIENTIST TO DEDUCE THE 
THEORY OF ELECTRIC WAVES 


WILLIAM CLERK MAXWELL, the noted Scotch 
physicist who was both a theorist and an ex- 
perimenter, deduced in 1867 the probable exist- 
ence of the electric waves that are now em- 
ployed in radio. But he was unable to prove 
his conclusions by actual experiment. He did, 
however, develop the electromagnetic theory of 
light, and he showed that light, heat and elec- 
tric waves all travel at the same speed, but that 
they differ in wavelength, 


THE FIRST OF THE “BRASS POUNDERS” 


SAMUEL F, B. Morse was one of America’s 
best known painters—although he is popular- 
ly- known as the inventor of the electromag- 
netic telegraph. As a matter of fact, he mere- 
ly. put upon a practical commercial basis the 
discovery of Joseph Henry. In 1842 he sent 
telegraphic signals across the Chesapeake Canal 
at Washington, D. C., with a circuit containing 
six pairs of plates in the form of a galvanic 
battery, a key and 100 feet of insulated wire, 
one end of which was connected to a plate im- 
mersed in the canal; on the opposite shore was 


a galvanometer and a length of wire connected. 


to the water. He gave his name to the Morse 
code, known to all radio amateurs. 


THE DISCOVERER OF INTERFERENCE OF 
ELECTRIC WAVES IN WIRES 


“At the time of the Franco-Prussian War in 


1870,a German scientist, WILHELM VON BEZOLD, 
devised a crude laboratory experiment to pro- 
duce electromagnetic waves in wires and 
showed that these waves display the phenome- 
non of interference, already well known with 
the waves of light. This gave important con- 
firmation to the ideas of Maxwell, but the 
waves of von Bezold could not be detected in 
WA .Space, so the confirmation was not com- 
ete. 
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WHAT THE HYDROMETER READINGS MEAN 
Fıcure 1: When the hydrometer sinks down so that the level of the top of the solu- 
tion is near 1,100, as shown at the right, the battery is practically discharged and 
should be recharged at once until the hydrometer floats up to nearly 1,300, as shown 


at the left. 


HOW TO GET THE GREATEST VALUE FROM 


Your Storage “A’ Battery 


When the filament battery runs down the blood supply to the tubes is not 
sufficient to sustain life in the radio set. If dry cells are used the dis- 
charged ones should be replaced with new ones. If a storage “A” battery 
is employed it should be recharged when the filament refuses to light at 
its normal brilliancy. All this is taken as a matter of fact by a great 
many radio set owners, with no thought of the “why and wherefore.” The 
following article is for the benefit of those who would like to get some 
inside information on the construction and chemical operation of the 
storage battery 


By A. L. KASER 


HE lead-plate storage battery, 

sometimes referred to as an ac- 
cumulator, is made up of electrodes that 
contain active elements of lead peroxide 
and sponge lead as the positive and 
negative materials respectively, immersed 
in a dilute solution of sulphuric acid. 


When fully charged and in good con- 
dition, the positive plates have a dark 
reddish-brown or chocolate color, while 
the negative plates are gray or slate 
colored. The plates may be readily 
distinguished by their color and also 
by the character of the active material 
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on them. The lead peroxide is hard, 
like soapstone, while the negative ma- 
terial is soft and can be readily cut 
into with the finger-nail. The negative 
material is pure lead which has been re- 
duced to a sponge-like form. 

On discharge, 
solution) combines with the active ma- 
terials of the electrodes and, on charge, 
the active materials are reduced to their 
original condition. The chemicals ex- 
tracted from the electrolyte are released 
and returned to the electrolyte. It 
follows then, that the density of the 
electrolyte is greater at the end of charge 
than at the end of discharge, and also 
that the active material on the plates ex- 
pands as. discharge proceeds, | 

The unit of capacity of any Statue 
battery is the ampere-hour.. This is 
generally based on an eight-hour a 

of discharge, 
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the electrolyte (the . 


Thus a 100 ampere-hour battery will 
give a continuous discharge of 12% 
amperes for eight hours, Theoretically 
it should give a discharge of 25 amperes 
continuously for four hours, or 50 
amperes for two hours. As a matter of 
fact, however, the ampere-hour capacity 
decreases with an increase of dischange 
rate. . 
= The capacity of a cell is proportional 
to the exposed area of the plates to 
which the electrolyte has access, and 
depends on. the quantity of active ma- 
terial on these plates. 

The capacity of batteries depends, 


‘therefore, on the size and number of 
‘plates in parallel, 


their character, the 
rate of discharge and also the tempera- 
ture. Taking the eight-hour rate of 
discharge and temperature of 60 de- 
grees F. as standard, the capacities which 


‘obtain in American practice are from 
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INSERTING THE SEPARATORS BETWEEN THE PLATES 


FIGURE 2: A thin sheet of wood or perforated rubber is used as insulation between 
each positive and negative plate to prevent them from making contact with each 
other and thus cause an internal short-circuit. 
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40 to 60 ampere-hours a square foot of 
positive plate surface (equals number of 
positive plates „in parallel , multiplied by 
the length by the breadth and by 2). 
If the capacity under the above condi- 
tions is taken at. the eight-hour rate as 
normal, the table below shows the de- 
crease in capacity with increase in dis- 
ae. rate for average American plates : 

o ` Percent of capacity 


` at- ‘8-hour rate — 
S-NOUE sree. ee ee eee 100 percent 
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The voltage of any storage 
pends only on the character of the elec- 


trodes, the electrolyte density, and the. 


condition of the cell, and is independent 
of the size of the cell. The voltage of 
the lead sulphuric-acid cell, while on 
charge is from 2 to 2.5 volts,. while 
on discharge it varies from 2.0 down 
to 1.7 volts. High battery voltages are 
obtained by joining the required num- 
ber of cells in series. Thus for 100-volt 
circuits, approximately 50 cells in series 
are required. 

The density of the electrolyte is meas- 
ured with an instrument called a hy- 
drometer (Figure 1), which is immersed 
in the liquid and floats with a greater 
or less amount projecting above the 


cell de- i 
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surface of the liquid according to the 
density or dilution of the liquid. It has 


a scale on the upwardly projecting por- 


tion, on which the degree of density may 


be. read. Where cells are so small that 


the hydrometer cannot be immersed in 


the electrolyte, it is customary to use a 


combination syringe and hydrometer 


which draws up into itself some of the 


liquid from the cell. 

In addition to an effect on the voltage 
and electrolyte density, the temperature 
also influences the capacity and efficiency. 


The capacity of a cell, at discharge rates 


of eight hours or less, increases with 
the temperature. If the capacity at 60 
degrees F. is taken as normal, the in- 
crease of capacity will be about one per- 
cent for discharges at four-hour rate, 
and at the two-hour rate the increase is 


about two percent, for each degree in- 
crease in temperature. 
The electrolytic action seldom pene- 


trates to a depth greater than 1/16 of 
an inch at ordinary discharge rates, so 
that where the thickness of the active 
material, measured from the surface of 
the electrolyte to the conducting plate, 
exceeds this amount, the portion in ex- 
cess of this thickness is practically use- 
less. 

In order to obtain any desired capac- 


ity, the proper number of plates are 
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Hints for Keeping Up Your Battery 


Keep the battery charged. 


A - Never lay tools on top of a battery or they may cause a complete 


discharge. by short- -circuiting at. 
3: 


Add nothing except distilled water. 
4: Acid should never be added unless some has been spilled from the 


cells accidentally. 


5: Boiled water is not distilled water. 
6: Adischarged battery will frees se easily while a fully charged one 


will not freese-in this climate. 


o find the positive and negative poles of a battery when no 


marks are "visible fill a glass vessel half full of salt and cover with water. 
Run a wire from each terminal of the battery and hold them about one 
inch apart in the solution. Bubbles will rise from the negative wire. Also, 
there is usually more greenish corrosion around the positive terminal than 
the negative. 

8: Never light a match and look in the vent caps. The hydrogen gas 
in the battery ts liable to explode and cause serious injury to the eyes. 

Keep the battery charged and don’t let tt get “thirsty.” 
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HOW THE STORAGE BATTERY IS PUT TOGETHER 
Figure 3: Inside the outer wooden case is the rubber jar that contains the plates 


and solution. 
case and the jars. 


The black area ts the pitch composition that is run in 
Note the ridges in the bottom of the jar that support the plates 


between the 


and provide room below them for the sediment to collect without causing a short- 
circuit. 


assembled in a cell, all the plates in one 
cell being necessarily in parallel, the 
positives being joined together in one 
group and the negatives in another 
group, interleaved with the positives. 
Customarily, the number of negative 
plates exceeds the number of positive 
plates in each cell by one, so that the 
extreme end plates of each cell are nega- 
tive plates. The plates of similar char- 
acter in a cell are joined together by 
so-called burning the plate terminals to 
a common bus-bar, which is also lead. 
The burning is in reality a lead-welding 
process, in which the heat of an oxy- 
hydrogen blow-pipe is used to melt the 
parts together. This is the universal 
method of joining up the lead work in 
battery installations. 


The plates are assembled in containing 
cells usually made of hard rubber. The 
cells are, in most cases, provided with 
upwardly projecting ribs and on these 
ribs the plates are supported. As the 
alternate electrodes are at opposite po- 
tentials they must not come in contact 
with each other, otherwise an internal 
short-circuit will result which will dis- 
charge the cell and injure the plates. In 
order to prevent this, some spacing ar- 
rangement or method of separation is 
necessary. The separators are made of 
specially treated pieces of wood or rub- 
ber. The illustration in Figure 2 shows 
one of these spacers as well as the 
method of inserting it between the 
plates. 

The troubles to which batteries are 
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most commonly subject are: 

First; loss of capacity ; 

Second; loss of voltage; 

Third; corrosion of electrodes ; 

Fourth; distortion and fracture; 

Fifth; shedding of acting material. 

Nearly all these except the third are 
directly traceable to over-discharge, al- 
though overcharge and impurities in the 
electrolyte are important factors. 

As has been shown on discharge, that 


THIS PLATE WAS 
SPOILED BY STANDING 
DISCHARGED TOO LONG 
Figure 5: When the storage ‘. 
battery is discharged beyond a | 
gravity reading of 1,100, or is 
left for a considerable length 
of time in a discharged con- 
dition, lead sulphate forms on 
the surface of the plate and | 
closes up the pores. This | 
greatly reduces the electrical 

capacity of the battery. 
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THE WOODEN 
SEPARATOR 


FIGURE 4: Specially treated 

cedar wood is cut into thin 

sheets, flat on one side and 

grooved on the other. They 

are always placed with the 

grooved side toward the posi- 
tive plate. 
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portion of the active material which 
enters into the chemical combination 
with the electrolyte is reduced to lead 
sulphate. As this sulphate is mixed 
with the uncombined active material, the 
whole mass retains its conductivity to 
a large extent and does not expand to a 
harmful degree if provision is made for 
a reasonable amount of expansion in 
the plate. If discharge be prolonged, 
however, beyond the proper point, it 
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TOO HIGH CHARGING 
CURRENT RUINED THIS 
PLATE 


Figure 6: After years of serv- 
ice, the positive plates gradu- 
ally go to pieces. This plate | 
gave out long.before its: time . 
because of excessively high 
charging rates and prolonged 
over-charging. The large 
amount of gas produced under 
these conditions loosens the 
active material and it drops 
out. 


produces an over sulphation which mani- 
fests itself in a variety of ways. The 
lead sulphate deposits in white crystals 
on the surface of the plates. Its ex- 
cessive increase in volume closes up the 
pores in the plates, thus- reducing the 
true active . surface. - The expansion 
either causes the active material to loosen 
and fall from the supporting grid, or 
with certain types of plates, it will dis- 
tort the electrode, and in some cases 
fracture it. The distortion usually takes 
the form of a warped surface and is 
known as “buckling.” 

Over-discharge may be caused by the 
prolonging of the current from the bat- 
tery on discharge; by internal. discharge, 
produced by impurities in the electrolyte, 


and by accidental short-circuiting of the 
plates, which last frequently occurs in- 
side the cell. Internal short-circuiting 
may be caused by buckled plates which 
are so far distorted as to crack the 
wood. separators and come in contact 
with each other, but it is most likely to 


be caused by active material deposits 


which accumulate in the bottom of the 
cell. When this sediment has reached 
such a thickness that it touches two 
electrodes of opposite polarity it will 
short-circuit the plates to a greater or 
lesser degree and cause over-discharge 
with the attendant troubles above named. 

A little care will greatly prolong the 
life of a storage battery. A few random 
hints (see page 558) may not come amiss. 


2 THE RESULT OF OVER-DISCHARGING 

Tico 7: When current is drawn from the storage battery, the acid in the solu- 
tion combines with the plates and increases the volume of the material in them. 

` When carried beyond the proper limit, this causes the plates to swell and buckle. 
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‘Useful Tips for the Radio Listener 


By Y. Z. MUTS 


When to Disconnect Your “A” Battery: If 
you have a potentiometer connected across 
your “A” battery, make it a point always to 
disconnect your battery when you have finished 
listening in, or a considerable drain through 
the potentiometer winding will result. This is 
particularly important if the potentiometer is 
of comparatively low resistance. A panel 
switch affords the most convenient way to 
break the “A” battery circuit. 


When the Batteries Give Out: If, while you 
are listening to a concert, the signals should 
become weak and turning up the rheostat does 
not help, you may rest assured that either the 
“A” or the “B” battery has breathed its last. 
Put the voltmeter to work. 


Mount Tubes Vertically: Never mount a 


vacuum tube in a horizontal position, as the 
filament may eventually sag and rest upon the 


grid, making the tube useless. Always mount . 


a tube in an upright position. 


Porcelain Tubes Are Good Insulators: Even 
though the lead-in wire is insulated, never-let 
it touch metal objects such as the coping 
around the roof, vent pipes or fire-escapes, as 
energy will leak through the insulation and 
cause partial short-circuits and weak signals. 
Run all wire through porcelain tubing when 
there is any possibility of it touching metal. 


Make Sure of the Current Capacity: When 
you connect two or more tubes in parallel to 
be controlled by one rheostat, make sure that 
it is of proper resistance and that it will carry 
sufficient current to operate the tubes at full 


efficiency without heating. The maximum am- 
perage of the better grades of rheostats is 
specified by the manufacturers and is usually 
printed on the boxes. Roughly, a rheostat for 
use with three tubes should have three times 
the current capacity and one-third the resist- 
ance of a rheostat for one tube. 


Large Sise “B” Batteries Are More Eco- 
nomical: Until you have used it, the quality of 


a “B” battery can only be judged by its pop- 


ularity and the reputation of its maker. When 
you buy a “B” battery select one of the large 
size. It will give you the most electrical en- 
ergy for your money. However, in portable 
sets, space must be economized as much as 
possible and weight held down. This means a 
small battery. Because of its small size, the 


. capacity is limited, and it should not be used 
except when ‘it is out of the question to install 


a larger battery. 


Be Careful of Your Tubes: Always remove 


the tubes from a set whenever repairs are to 


be made.. This will prevent accidental burn 
out by high voltage current from the “B” bat- 
tery wires which might touch the filament 
leads of the tubes. The tips of tubes are usu- 
ally broken off by handling while taking them 
out of the set. A drop of melted sealing wax 
placed on the tip of the tube will prevent it 
from being damaged and also strengthen it. 
Whenever the set is to be removed or to be 
stored for a while, it is best to remove the 
tubes altogether and place them in the cartons 
in which they came or in a small pasteboard 
box well protected with cloth or paper to keep 
the delicate filament from shocks and jars. 


Care in using short leads and well soldered joints in the wiring helped Edward T. 
Dickey of New York to develop a low powered amateur transmitter that operates 
efficiently at wavelengths far below 200 meters. 
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THE TRENCH RADIO TRANSMITTING AND RECEIVING SET 
IN OPERATION i i 


Students at the Signal School use this portable apparatus for communication in 
the field up to distances of five miles. 


How the Army Teaches the Code 
Some of the new and. unique methods used 
by the Signal Corps for making skilled radio 
operators. out of novices and “hams” 


By PAUL McGINNIS 


VERY “ham” in the United States 
is welcome to know how. the Signal 
Corps directs an entire battle by radio 
with less than a score of characters 
wrong in the messages exchanged. This 
is the attitude of Lieutenant Colonel J. 


E. Hemphill, head. of the Signal School 


at Camp Alfred Vail, New Jersey, where 


the latest and best methods. of: instruction - 


are employed. 
They know what is the matter with 


-at.the Signal’ School, and they know 
just how. to go about teaching him to 
‘copy at a lively clip and to become 


practically letter perfect. 

The camp literally bristles with an- 
tennas, and when there is a sham battle 
-in progress the woods about the camp 


-are alive with messages which are sent 
- with precision and copied in a style which 


is a distinctive feature of the school’s 
training. Messages are not written, but 


the “fist” of every beginner at the key actually printed by the operator. 
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To one who is used to copying mes- 
sages in the usual “long hand,” as he 
would write a letter, any system of 
printing seems impossible. He realizes 
how fast he must write to copy at a 
good speed, and how slow he must go 
if he prints. He does not take into 
consideration how many unnecessary 
movements he makes when writing and 
how many of these he can eliminate by 
correct printing. = a l 

The Signal School has developed a 
unique system of printing which is an 
outstanding monument of efficiency both 
in saving time and insuring accuracy. 
The accompanying chart shows how few 
actual strokes need be made in forming 
the letters of the alphabet and the 
numerals. i p 

The first letter on the chart is a de- 
cided shock to any operator who has 


been making the letter “u” in the usual | 


way. «It requires only one © stroke, 


whereas in ordinary script it would re- 


quire two or three similar movements, 
depending upon the position of the 
operator’s pencil at the beginning. The 
round dot shows the beginning of each 
stroke, and the arrow shows the direc- 
tion. ` 

There is no letter on the chart which 
requires more movement of the fingers in 
printing than in writing. In actual 
practice the system is found to be nearly 
as fast as any method of writing and 
by far more accurate and legible. 

Perhaps the chief advantage of print- 
ing lies in the fact that when one char- 
acter in a word is missed, the remaining 
characters are formed perfectly enough 
so that the word can be made out. Al- 
though the Army is anxious to have all 
letters perfect because most messages 
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are sent in cipher, tests prove that its 
method of printing is practical for all 
purposes. 

Just as all soldiers take the same 
length of step after they have been in 
service for a while, all army operators 
have the same handwriting when it comes 
to copying messages. <Any officer can 
read the penciled message of any private. 


no matter how fast it has been copied. 


‘There are many operators outside the 
army, especially the “speed merchants,” 
who can not read their own hasty writ- 
ing after it “gets cold.” 

This never happens at the Signal 
School, because all messages look alike, 
the old, the new, the hot and the cold. 
Last year’s log is as readable today 
aS ever. | 

There are a number of script charac- 


ters which are easily confused, such as 


« ” cr99 
1 


m,” “n” and “i” when they are written 
together hastily, whereas the same letters 
written the army way are easily told 
apart. The letter “n” is printed with one 
stroke running in three directions only. 
When the letter is made in this manner 
it saves the time required to make the 
final downward movement of the script 
letter and when it is finished it is easily 
distinguishable from any other character. 

The letter “y”? has an unusual form 
which is the result of long experiments 
and genuine inventive ability. The first 
stroke is like the letter “v”? and the 
second completes the character in a way 
which distinguishes it positively, even 
though the operator may be somewhat 
careless in forming it. 

An extra stroke is added to the figures 
1 and 0, so as to distinguish them from 
the letters I and O. The 1 is under- 
lined and the 0 has a line drawn through 
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A GRAPHIC RECORD OF A POOR “FIST” 


This record of a students message is made on an undulator—an apparatus that con- 

sists of a paper tape moving at a uniform rate under a pen which is fed with ink 

by a syphon action. The pen moves back and forth across the tape in perfect time 

with the student’s manipulation of the key and is, therefore, a picture of his mes- 
sage as he sends it. 
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WHERE THE STUDENTS LEARN THE CODE 


A unique feature of the Camp Vail method of teaching is that the students are 
agence to print instead of to write the messages they receive by radio. 


it. The extra strokes do. not delay the 
operator, however, because the code 
gives him the time of five dashes for the 
O and four dashes and a dot for the 1. 

One of the chief arguments for adopt- 
ing the printing system is that no 
operator can avoid copying abbreviations 
and unusual words and combinations of 
letters which are strange to him and 
which he must write plainly if he is 
to make a perfect record. 

. Europe is now so close to America, 
from a radio point of view, that almost 
any American amateur is apt to hear 
a foreign station sending in a foreign 
language. When such a thrill comes, 
he is glad to know all the tricks of his 
trade and to fill his log with the prize. 
The commercial operator also knows 
the value of accuracy in ee of 
importance. 

The “fist” of the army opens toe also 
receives much consideration at Camp 


Vail, for there is usually a point in the 
training of an operator where his ability 
to receive increases faster than his ability 
to transmit. | 

When the operator is struggling to 
copy ten or fifteen words a minute, he 
sometimes. develops a wrist movement 
which enables him to send twenty or 
twenty-five words a minute, but as he 
progresses his hand lags. He may, 
after some months, be able to copy at 
the rate of thirty or thirty-five words a 
minute, but there are few operators who 
can send well at that rate. 

The man in an army class has an 
advantage over a man who struggles 


‘alone at home with PX and with other 


“hams” who are as slow as he, but the 
army has rules which will help any be- 


‘ginner, and many who are advanced, 


if they have the courage to follow them. 
It is usually difficult for a man to for- 
sake his speed of nine words a minute 
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THE APPROVED METHOD OF WRITING CAPITALS. 
TRY IT YOURSELF! 
Students at Camp Vail are taught to move the pen or pencil in the direction of the 
arrows shown on each letter. This method of transcribing messages received by 
radio eliminates mistakes, and tt may be faster than ordinary writing. 
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because he has a wrong wrist movement 
and start over again at the rate of 
three or four, but if he is going to be 
successful he must treat his arm right. 
His fingers, which have been trained for 
many other delicate tasks, perhaps, are 
little good to him in working a key, and 
this is the hardest blow to the beginner. 

He can seize a key tightly with his 
fingers and play a lively tune on it after 
a few days if he is a good mechanic or 
an artist in any other line where manual 
skill is required. His wrist movement is 


too awkward at first to be of any value 
to him, but if he is to gain any great 
amount of proficiency, he must forget 
the nimbleness of his fingers and use 
them merely as loose and clumsy flap- 
pers to rest almost carelessly on his key. 

The chief value of his thumb and fin- 
gers lies in keeping his hand from slid- 
ing off the key. The real work, the 
snappy dots and dashes with which he 
will soon punctuate the ether are made 
by his wrist, moved largely by his fore- 
arm. 


HOW THE ARMY TEACHES THE CODE 


Dots are made by raising the wrist 
with a slight quiver. A series of dots 
is made by only one upward movement 
of the wrist, and such movement should 
require no strain upon any of the 
muscles of the arm, the wrist or the 
fingers. When the proper quiver of 
the wrist is mastered, five dots can be 
made with the single upward movement 
as easily as one. 

The dash is made with the downward 
movement of the wrist. As the dash is 
longer than the dot, it gives the wrist 
plenty of time to move downward. 

At Camp Vail an undulator can be 
switched to the key of any pupil whose 
sending is ragged, and he can see upon a 
tape just what mistakes he is making. 
Such a visual record is nothing short 
of a revelation to many operators, be- 
cause few can hear themselves as others 
hear them. 

The novice is invariably astounded 
when he first learns that one operator 
can know another by his sending just as 
he would know a voice over the tele- 
phone. When he gets farther into the 
subject of dots. and dashes, however, 
he finds that there are few “fists” which 
have no foreign accent. 

The undulator reveals such a brogue 
or stuttering on the part of an operator’s 
hand by means of an ink line on a 
paper tape. The undulator used at 
Camp Vail feeds ink with a syphon 
action through a hollow point which is 
vibrated back and forth across the paper 
tape as the operator taps the key. As 
its response is instantaneous, the stu- 
dent’s defects are revealed at once when 
his record is compared with a perfect 
model. 

It has been found that practice with 
some kind of coded message is more 
beneficial than with messages which can 
be understood by the man who copies 
them. A few press messages are sent 
occasionally to enliven the lesson. 

The amateur who practices with his 
neighbor often finds it unhandy to plan 
new code messages constantly, and so he 
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resorts to sending the news of the day 
froma daily paper. To make a code mes- 
sage out of a newspaper story, however, it 
is only necessary to send the story back- 
wards. Starting at the end of the story, 
the operator can send five letters at a 


time, just as they come, with a pause in 


between each group of five letters. 
When he has finished, he can readily 
check the message by reading it back- 
ward. 

Some three hundred officers and men 
are in training constantly at Camp Vail, 
representing all branches of the army, 
and if the amateur has any doubt as 
to the efficiency of the methods used 
for instructing them, he has but to call 
2CXL, which is a genuine “ham” sta- 
tion ‘in every way. 

Before obtaining the amateur license, 
the station was known as WUBA, and 
it proved that four “fifty-watters” in 
parallel in a Hartley circuit could reach 
France and Hawaii, and actually work 
6XAD in California. 

There are two reasons why men at 
Camp Vail take pride in being real 
amateurs. The first is that they can- 
not tell when an amateur is going to 
contribute to radio science in a way 
which will be a valuable aid to his 
government, and the second is that they 
are interested in developing amateurs 
and helping them. The response of 
“hams” during the war has earned for 
them a definite place in the activities of 
the Signal Corps. 

The set used for local work. at the 
camp is perhaps more representative of 
the American “ham” station than any 
other. It consists of four five-watt 
tubes, and it is worked with the army 
call letters, BS6. This little set so far 
has reached out some 300 miles with 
only 1.5 amperes in the antenna. 

Experiments are constantly made with 
this little outfit to help the amateur. 

Officers in charge of this development 
work are among the best technical radio 
men of the country and they are genuinely 
interested in amateur radio. 
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HOW TO GET THE MOST OUT OF 


YOUR READY-MADE RECEIVER 


The first of a series of articles that will describe and 
explain the theory, operation, equipment and care of 
one particular make of receiver. 


The object of this series is to present helpful information which will 

enable owners to obtain best results and maximum satisfaction from their 

receiving sets. The series will not indorse the product of any manufac- 

turer, nor make comparisons between receivers of different types or makes. 

The receivers included in this series will be selected by the readers of 
PopuLar Rapio, from whom suggestions are invited. 


By S. GORDON TAYLOR 


T is not necessary to have a thorough 
understanding of the theory of the 
neutrodyne circuit in order to operate a 
neutrodyne receiver successfully. But 
for the benefit of the reader who wants 
to know “how it works,” the following 
simple description has been prepared. 


How the Neutrodyne Works 


In any receiver that employs radio- 
frequency amplification it is necessary to 
prevent “feed-back” or at least to reduce 
it to the point where it will not cause 
oscillation. 

This “feed-back” is due to the fact 
that the current from the plate circuit 


affects the grid circuit of the vacuum 
tube. It is caused by induction, if the 
coils of the two circuits are placed so 
that there is magnetic coupling, or it may 
result from the capacity effect of a con- 
denser. In a radio-frequency amplifier 
“feed-back” may be a drawback. If 
care 1s taken to locate the coils properly. 
inductive “feed-back” can be practically 
eliminated, but there is still a capacitative 
effect between the electrodes of the 
vacuum tubes. The opposing surfaces 
of the grid and the plate form the two 
plates of a tiny condenser. 

Notice that the coils of neutrodyne re- 
ceivers (commonly called “neutrofort- 
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THE CIRCUIT DIAGRAM OF THE NEUTRODYNE RECEIVER 


Ficure 1: This illustration shows how the filament circuit is wired to the automatic 
filament jacks so that only the tubes that are actually in use are lighted. The parts 
indicated by letters are as follows: : 


L—Antenna tuning inductance; 

RFT1 and RFT2—neutroformers or tuned 
radio-frequency transformers; 

AFTI and AFT2—audio-frequency amplifying 
transformers; 

VC1, VC2 and VC3—variable condensers for 

___ tuning; 

VT1, VT2, VT4 and VT5—UV-20l-a or 

C-301-a vacuum tubes; 


ers”) are placed at an angle as shown in 
Figure 2. This practically eliminates 
inductive “feed-back.” 

The elimination of the capacitative 
“feed-back” in the neutrodyne is accom- 
plished by creating a current flow in the 
circuit exactly equal to but in the oppo- 
site direction to the flow of current that 
causes the “feed-back.” These two cur- 
rents naturally balance each other and 
the circuit is said to be neutralized. The 
exact method by which this effect is car- 
ried out is to connect a portion of the 
coil in the grid circuit in series with a 
small condenser and the plate circuit. 

In Figure 1 the condenser C3 shown in 
dotted lines represents the capacity be- 
tween grid and plate and the inductance 
X1-X2 represents the inductance in this 
circuit. Condenser Cl and inductance 
X3-X4 make up the neutralizing circuit. 


The Construction of the Neutrodyne 


Five vacuum tubes are used in the 
Eagle Neutrodyne receiver. The purpose 
of the first two tubes will be given later. 


VT3—Either 
detector; 
C1 and C2—neutralising condensers; 
C4, C5, C6 and C7—by-pass condensers; 
R1 and R2—rheostats; 
GC—grid condenser; 
GL—grid-leak ; l 
J1, J2 and J3—automatic 
jacks. 


The third tube (VT3 in Figure 1) is the 
detector which is really the heart of any 
receiver. When energy is picked up by 
the antenna system it is in the form of 
an alternating current of radio-frequen- 
cies. A radio-frequency current such as 
this is not audible in a telephone receiver 
or loudspeaker because a receiver dia- 
phragm that vibrates at such a rate 
would produce a note far above the 
range of sounds audible to the human 
ear. The detector tube rectifes or 
rather suppresses half of each of these 
radio-frequency waves and when the 
wave is modulated by a human voice as 
it is in broadcasting, hundreds of the 
half-waves combine to pull the diaphragm 
back and forth. 

Some sort of a tuning device to tune 
the receiver to the wavelength of the 
transmitter, a detector and a telephone 
receiver are all that are needed to make 
radio reception possible. Additional 
vacuum tubes and accessories are neces- 
sary to increase the volume so as to make 
possible the use of a loudspeaker for 


UV-200 or C-300 vacuum-tube 


fllament-control 


570 


: the entertainment of a group of persons. 
Others may be added to increase the 
range. In the Eagle Neutrodyne receiver 
both these ends are attained by the 
addition of tubes VT1 and VT2 to in- 
crease the range and tubes VT4 arid VT5 
to increase the volume. : 

Tubes VT1 and VT2 mig with 
accompanying equipment make up two 


stages of tuned-radio-frequency amplifi-.. 


cation, neutralized as explained above. 
These tubes amplify the radio-frequency 
currents intercepted by the antenna be- 
fore this current reaches the detector 
tube. While radio-frequency amplifica- 


tion will not. increase strong signals . 


from local stations to:any great extent, 
it does materially increase the  vol- 
ume of signals from distant stations. 
This is because the antenna will bring in 
enough current from local stations to 
work the detector tube to nearly maxi- 
mum capacity anyway. 

The purpose of tubes VT4 and VTS is 
to amplify the signals after they have 
passed through the detector and have 
been converted into audible frequencies. 


~ 
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‘These two tubes and the equipment that 


goes with them form the audio-frequency 


amplifier. They do not materially fim- — 
crease the range of the receiver becagise 
they can amplify only what is passedjon 
to them by the detector. This typet of 


amplification makes the use of a loud- 


‘Speaker practical even on the signals 


from distant stations, and great volume 
can be obtained from the signals of 
nearby stations. 


The Right Antenna for this Type . of 
Neutrodyne 


Any outdoor antenna. should be well 
insulated at its ends and should be kept 
10 feet or: more .above any roof or 


‘object which it passes over or near. If 


it can be erected over open ground, .as 
from a roof to a pole in the yard, so 
much the better. If it is desired -to 
fasten one end to a tree, a supporting 
wire long enough to keep the antenna 
itself entirely clear of the foliage should 
be fastened to the tree, and an insulator 
used between this supporting wire and 
the end of the antenna. It is a good plan 
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HOW THE COILS ARE PLACED TO ELIMINATE 
INDUCTIVE “FEED-BACK” | 


Ficure 2 2 


in this receiver are placed at an angle as shown. 


: The tuned-radio-frequency transformers (often called neutroformers) 


This arrangement causes the mag- 


netic lines of force from one coil to cut through the coil next to it at right angles, 
so that there ts little or no inductive coupling. 
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LOGGING THE STATIONS YOU HEAR IS EASY WITH THIS RECEIVER 


Stations are always heard at the same dial settings with any neutrodyne type of 
receiver, so that tt is only necessary to make a record of the settings of the three 
large dials each time you hear a new station. 


i to run the antenna wire itself down from 
: the fastening at the near end and through 
: a porcelain tube direct to the set as this 
i method will eliminate the joint which 


' 


would otherwise be necessary between 
the antenna and the wire that goes to 
the binding post of the receiver. In 
fastening one end of the antenna to a 
tree, due allowance should be made for 
the swaying of the tree in the wind. 
Figure 3 shows how to overcome this 
difficulty. 

The best length for the antenna will 
depend to a certain extent on local con- 
ditions. The ideal length for this re- 


_ ceiver is approximately 150 feet, includ- 


ing lead-in. However, if one or more 
broadcasting stations are located within 
ten miles or so of the receiver it will not 
be advisable to use such a long antenna 
5 because of interference from the local 


stations. An antenna with a total length, 
including lead-in, of only 50 or 60 
feet may be used if necessary. Good 
results have been obtained on a wire 
about 60 feet long running around 
the picture moulding inside of the 
house. The best plan is to put up 
an antenna of between 100 and 150 
feet and then, if there is noticeable 
interference from local stations, reduce 
this length as much as may be found 
necessary. In the summer time when static 
is bad, it is frequently found helpful to 
have an indoor antenna which can be 
connected to the receiver in place of the 
outdoor one in order to cut down the 
effect of static. 

The ground connection to the receiver 
should be made to a cold water pipe if 
there is one in the house. Otherwise a 
ground can be made by burying a quan- 
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the entertainment of a group of persons. 
Others may be added to increase the 
range. In the Eagle Neutrodyne receiver 
both these. ends are: attained by the 
addition of tubes VT1 and VTZ2 to in- 
crease the range and tubes VT4 and VT5 
to increase the volume. : 

Tubes VT1 and VT2 E with 
accompanying equipment make up two 


stages of tuned-radio-frequency amplifi-. 


cation, neutralized as explained above. 
These tubes amplify the radio-frequency 
currents intercepted by the antenna be- 


fore this current reaches the detector — 


tube. While radio-frequency amplifica- 


tion will not. increase strong signals . 


from local stations to any great extent, 
it does materially increase the  vol- 
ume of signals from distant stations. 
This is because the antenna will bring in 
enough current from. local stations to 
work the detector tube to nearly maxi- 
mum capacity anyway. 

The purpose of tubes VT4 and VTS is 
to amplify the signals after they have 
passed through the detector and have 
been converted into audible frequencies. 
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goes with them form the audio-frequefey’ 
amplifier. They do not maic r | i 


amplifa" makes the use of a lofid- 


from distant stations, and great voltime 


can be obtained from the. signals {of 


nearby stations. 


The Right Antenna for this Type lof 
Neutrodyne 


Any outdoor antenna. should be well 


insulated at its ends and should be kept 


10 feet or: more .above any roof {or 


from a roof to a pole in the yard, 
much the. better. If it is desired j to 
fasten one end to a tree, a supporting 
wire long enough to keep the antenna 
itself entirely clear of the foliage should 
be fastened to the tree, and an insulator 
used between this supporting wire and 
the end of the antenna. It is a good plan 


HOW THE COILS ARE PLACED TO ELIMINATE 
INDUCTIVE “FEED-BACK” | 


Ficure 2 2 


in this receiver ar e placed at an angle as shown. 


: The tuned-radio-frequency transformers (often called neutroformers) 


This arrangement causes the mag- 


netic lines of force from one coil to cut through the coil next to it at right angles, 
so that there ts little or no inductive coupling. 
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LOGGING THE STATIONS YOU HEAR IS EASY WITH THIS RECEIVER 
4 Stations are always heard at the same dial settings with any neutrodyne type of 
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receiver, so that it is only necessary to make a record of the settings of the three 


ito run the antenna wire itself down from 
{the fastening at the near end and through 
.a porcelain tube direct to the set as this 
¡method will eliminate the joint which 
would otherwise be necessary between 
1the antenna and the wire that goes to 


fastening one end of the antenna to a 
tree, due allowance should be made for 
the swaying of the tree in the wind. 
Figure 3 shows how to overcome this 
difficulty. 
The best length for the antenna will 
' depend to a certain extent on local con- 
. ditions. The ideal length for this re- 
: ceiver is approximately 150 feet, includ- 
ing lead-in. However, if one or more 
broadcasting stations are located within 
ten miles or so of the receiver it will not 
“ be advisable to use such a long antenna 
2 because of interference from the local 


| the binding post of the receiver. In 


large dials each time you hear a new station. 


stations. An antenna with a total length, 


including lead-in, of only 50 or 60 


feet may, be used if necessary. Good 
results have been obtained on a wire 
about 60 feet long running ‘around 
the picture moulding inside of the 
house. The best plan is to put up 
an antenna of between 100 and 150 
feet and then, if there is noticeable 
interference from local stations, reduce 
this length as much as may be found 
necessary. In the summer time when static 
is bad, it is frequently found helpful to 
have an indoor antenna which can be 
connected to the receiver in place of the 
outdoor one in order to cut down the 
effect of static. 

The ground connection to the receiver 
should be made to a cold water pipe if 
there is one in the house. Otherwise a 
ground can be made by burying a quan- 
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tity of wire or metal in the earth and 
soldering the ground lead to this. A 
well makes an excellent ground con- 
nection and may be used by simply sus- 
pending a piece of sheet copper or a 
coil of copper wire in the water with 
a connecting wire running to the receiver. 
Always make the ground lead as short 
as possible. Be sure to clean the water 
pipe with a file or a piece of emery 
cloth and make the connection with a 
regular ground clamp. 


The Right Tubes to Use 


It is recommended that a soft detector 
tube, either the UV-200 or the C-300 
be used. For both the radio-frequency 
and the audio-frequency amplification 
tubes the UV-20l-a or the C-301-a are 
recommended. 

If one prefers a UV-201-a or C-30l-a 
may be used as the detector also, but as 
the receiver is designed for use with the 
UV-200 or C-300, it is best to follow 


the manufacturer’s advice. The one ob- 
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jection to the use of the soft detector 
tube is that it consumes about four times 
as much “A” battery current as does the 
UV-201l-a. In other words, the cur- 
rent consumption from the storage bat- 
tery will be about two amperes per hour 
with four UV-20l-a and one UV-200 
in the receiver, whereas it is only about 
one and one quarter amperes when five 
UV-201-a’s or five C-30l-a’s are used. 
If you have facilities for recharging the 
battery, this difference is not important. 
To the man who has to carry his battery 
to the service station for recharging, 
however, the higher current consumption 
is a factor worth considering. 

Be sure that the dealer tests the tubes 
in a receiving set before they are pur- 
chased. 

This applies both when the receiver is 
being purchased and a complete equip- 
ment of tubes is obtained, and also later 
when it may be necessary to purchase a 
new tube from time to time. It is not 
sufficient to have him connect the fila- 
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HERE IS A GOOD ARRANGEMENT FOR THE ANTENNA 
Ficure 3: It is often necessary to fasten the far end of the antenna to a tree or pole 


which may swing when the wind blows. 
the antenna strung tightly at all times. 


The pulley and weight shown will keep 
Note also the angle of the hole for the 


porcelain insulator which is made in the side of the house. Boring the hole at this 
angle prevents leaks when tt rans. 
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THE CONNECTIONS FOR THE BATTERY AND CHARGING EQUIPMENT 


Ficure 4: This illustration shows how to connect up the batteries that supply cur- 

rent to heat the filaments of the tubes and for plate supply. Note the double-pole, 

double-throw switch that connects the “A” battery to the receiver or to the charger. 

This switch prevents the possibility of short-circuits through failure to disconnect 
the battery from the receiver when the charger is turned on. 


ment across a battery to demonstrate 
that the filament lights. Occasionally a 
tube is found, in which the filament will 
light but which will not work when 
placed in a receiver, due to some in- 
ternal defect in construction. This con- 
dition is not a common one, and if one 
is unlucky enough to purchase such a 
tube the dealer will exchange it for a 
good one. It causes inconvenience, how- 
ever, which can easily be avoided by re- 
quiring the dealer to make a proper test 
in the presence of the purchaser at the 
time of purchase. 

It is not necessary to replace tubes 
often. You can be quite sure of at least 
1,000 hours of operation from each tube 
and frequently a tube will last for a 
much longer time than this. If a re- 
ceiver is used on an average of two 


hours a day it is fairly certain that 
there will be no tube trouble for fifteen 
months or more, provided the filaments 
are burned at the proper temperature 
during that time. The proper tempera- 
ture is the lowest temperature at which 
maximum volume and clearness are ob- 
tained. It will be found that as the 
rheostats are turned on, while a broad- 
casting station is tuned in, the volume 
of signals gradually increases as the 
rheostat is turned up. A point will be 
reached, however, beyond which there 
will be no noticeable increase in volume. 
This is the point at which the tubes 
should be operated. If the “A” battery 
is kept well charged at all times the 
rheostats may be left permanently ad- 
justed at this point. As filament con- 
trol jacks are used in the Eagle receiver 
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tity of wire or metal in the earth and 
soldering the ground lead to this. <A 
well makes an excellent ground con- 
nection and may be used by simply sus- 
pending a piece of sheet copper or a 
coil of copper wire in the water with 
a connecting wire running to the receiver. 
Always make the ground lead as short 
as possible. Be sure to clean the water 
pipe with a file or a piece of emery 
cloth and make the connection with a 
regular ground clamp. 


The Right Tubes to Use 


It is recommended that a soft detector 
tube, either the UV-200 or the C-300 
be used. For both the radio-frequency 
and the audio-frequency amplification 
tubes the UV-20l-a or the C-30l-a are 
recommended. 

If one prefers a UV-201-a or C-301-a 
may be used as the detector also, but as 
the receiver is designed for use with the 
UV-200 or C-300, it is best to follow 


the manufacturer's advice. The one ob- 
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jection to the use of the soft detector 
tube is that it consumes about four times 
as much “A” battery current as does the 
UV-20l-a. In other words, the cur- 
rent consumption from the storage bat- 
tery will be about two amperes per hour 
with four UV-20l-a and one UV-200 
in the receiver, whereas it is only about 
one and one quarter amperes when five 
UV-201-a’s or five C-30l-a’s are used. 
If you have facilities for recharging the 
battery, this difference is not important. 
To the man who has to carry his battery 
to the service station for recharging, 
however, the higher current consumption 
is a factor worth considering. 

Be sure that the dealer tests the tubes 
in a receiving set before they are pur- 
chased. 

This applies both when the receiver is 
being purchased and a complete equip- 
ment of tubes is obtained, and also later 
when it may be necessary to purchase a 
new tube from time to time. It is not 
sufficient to have him connect the fila- 
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HERE 1S A GOOD ARRANGEMENT FOR THE ANTENNA 
Ficure 3: It is often necessary to fasten the far end of the antenna to a tree or pole 


which may swing when the wind blows. 
the antenna strung tightly at all times. 


The pulley and weight shown will keep 
Note also the angle of the hole for the 


porcelain insulator which is made in the side of the house. Boring the hole at this 
angle prevents leaks when 1t rains. 


| 


HOW TO USE YOUR READY-MADE RECEIVER 573 
Í l 
VIN 
H 
al Pa 
LEE 
SWAP SWITCH 
af x l 2a PLOT LIGHT l - 
A: tg i mS ai 
ay EaI Aal zz -i Cuneent SUPPLY 


Bl BATTERIES 


THE CONNECTIONS FOR THE BATTERY AND CHARGING EQUIPMENT 


Ficure 4: This illustration shows how to connect up the batteries that supply cur- 

rent to heat the filaments of the tubes and for plate supply. Note the double-pole, 

double-throw switch that connects the “A” battery to the receiver or to the charger. 

This switch prevents the possibility of short-circuits through failure to disconnect 
the battery from the recetver when the charger is turned on. 


ment across a battery to demonstrate 
that the filament lights. Occasionally a 
tube is found, in which the filament will 
light but which will not work when 
placed in a receiver, due to some in- 
ternal defect in construction. This con- 
dition is not a common one, and if one 
is unlucky enough to purchase such a 
tube the dealer will exchange it for a 
good one. It causes inconvenience, how- 
ever, which can easily be avoided by re- 
quiring the dealer to make a proper test 
in the presence of the purchaser at the 
time of purchase, 

It is not necessary to replace tubes 
often. You can be quite sure of at least 
1,000 hours of operation from each tube 
and frequently a tube will last for a 
much longer time than this. If a re- 
ceiver is used on an average of two 


hours a day it is fairly certain that 
there will be no tube trouble for fifteen 
months or more, provided the filaments 
are burned at the proper temperature 
during that time. The proper tempera- 
ture is the lowest temperature at which 
maximum volume and clearness are ob- 
tained. It will be found that as the 
rheostats are turned on, while a broad- 
casting station is tuned in, the volume 
of signals gradually increases as the 
rheostat is turned up. A point will be 
reached, however, beyond which there 
will be no noticeable increase in volume. 
This is the point at which the tubes 
should be operated. If the “A” battery 
is kept well charged at all times the 
rheostats may be left permanently ad- 
justed at this point. As filament con- 
trol jacks are used in the Eagle receiver 
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the current is automatically cut off when 
the loudspeaker plug is removed from 
the jack, and it is therefore not necessary 
to turn off the filament current by means 
of the rheostats, or a push-button cut-off 
switch. 


What Batteries to Use 


Figure 4 shows how to connect. up 
the batteries. Two types of batteries are 
used: the “A” battery and the “B” 
battery. The “A” battery is a six volt 
storage battery with a capacity of from 
60 to 100 or more ampere hours. The 
“B” batteries are of the dry cell type. 
Storage “B” batteries can also be used 
if desired. 

The usual “A” storage battery is made 
up of a number of lead plates in a 
solution of sulphuric acid and distilled 
water. It is necessary to add distilled 
water from time to time to make up 
for evaporation. Be sure to keep the 
level of the solution above the top of 
the plates. 


The storage battery is exactly what its | 
name implies—a storage place for electric 


current. When the current is used from 
the battery it is necessary to put it back 
again by means of a charging device. 
You may have your battery charged at 
the nearest battery service station or 
you may buy a charger and do it your- 
self at home. 

The best way to determine the state 
of charge of a battery so as to know 
when it needs recharging, is to use a 
hydrometer. This is an instrument that 
has a rubber bulb on one end of a 
glass tube and a short piece of rubber 
tubing on the other. Inside is a glass 
float and the state of charge of the 
battery is indicated by the depth to which 
this float sinks in the battery solution 
which is drawn up into the glass tube 
by means of the rubber bulb. A fully 
charged battery will read about 1,285 on 
the scale and when the float sinks down 
to 1,150 the battery should be recharged 
at once. Never let the battery stand 
discharged for any length of time, and 
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keep the level of the solution above the 
tops of the plates and you will get good 
service out of it. 

Before you purchase a charger for 
your battery, be sure to find out what 
kind of clectric current you have in your 
house. 

There are chargers made for either 
direct current or for alternating current 
and it is absolutely necessary to get the 
type that works on your kind of current. 
A 2-ampere charger is satisfactory for 
batteries up to 60-ampere hour capacity 
and a 5-ampere charger is advisable for 
larger ones. 

In Figure + is shown a suggested ar- 
rangement which simplifes the charging 
process. To charge the battery it is only 
necessary to throw the double-pole switch 
to the charge position and snap on the 
current. 

With all five tubes burning, the Eagle 
Neutrodyne draws two amperes from 
the storage battery and you can calculate 
how long any particular size of battery 
will run the set without recharging by 
dividing the ampere hour capacity by two 
to get the number of hours the set will 
run. A 100 ampere-hour battery should 
run the set continuously for fifty hours. 

A “B” battery of 90 volts is recom- 
mended for the Eagle Neutrodyne. You 
can buy either the small size or the large 
size, but it will be found that the large 
size 1s much more economical in the long 
run. It makes no difference whether 
you get four blocks of 221% volts each 
or two blocks of 45 volts each. Buy 
new batteries when the 221% volt hat- 
teries show a reading of only 17 volts 
and the 45 volt batteries get down to 35 
volts. Rundown “B” batteries will make 
the reception noisy and may often pro- 
duce a bad whistling sound. 

In order to give some idea as to the 
life of “B” batteries with a 5 tube re- 
ceiver such as the Eagle, the following 
table has been prepared: it shows. the 
number of days that a 90 volt “B” bat- 
tery may be expected to last when used 
an average of 2, 3 or 4 hours a day and 
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STATION LOG 


LOSRANON. luerteRrs 2 PST StATION..  |LerreRs| 2 PA 
New York, N. Y. WEAF 66 T Tuinucu, Cuba 6KW 19 |20 
7 7 wyz s3 [s3 |“ 7 pu 26 | 26 
“ 7 wyy |39 | 39 | Detroit, Mich. wex | 71 | 69. 
7 7 WHN |2 | 29 | “ 7 wwy |73 | 714+ 
7 7 WQAO | 30 | 30 | Kansas City, Mo. | WDAF | 41 | 41— 
Newark, N. J. WoR |40 Jop e“ « WHB | 41 (a 
7 7 WBS | 30 | 30 | Springfield, Mass. WBZ | 23 | 24 
7 7 WAAM | 9 | 10 | Rochester, N. Y. WHAM | 14 | 15+ 
Philadelphia, Pa WIP |69 | 68 | Harrisburg, Pa. WBAK | 39 | 39 
"i "4 WFI 39 39 Jefferson City, Mo. wos | 49 |43 
7 7 woo | 69 | 68 | Dallas, Tex. WFAA | 61 | 60. 
“ 7 WDAR | 37 | 37 | Fort Worth, Tex. WBAP | 60 | co. 
Schenectady, N. Y. wGY | 33 |34 Erie, Pa. woav | 7 8+ 
Pittsburgh, Pa. KDKA 2a “21% Syracuse, N. Y. WFAB men g 
a 9 WJAS 27 (27 Havana, Cuba 2KB 25 |26- 
7 7 WCAE | 55 | 55 | Elgin, IN. WTAS | 14 |15 
Chicago, Ill. WDAP | 27 | 27 | Zion, Ill. WCBD | 24 | 25 
ji s | WJAZ 51 | 51 Montreal, Can. CFCF 49 49 
TT KYW |78 | 76 | U.S.S. Seneca NRE | 15 | 164] 
TT WMAQ | 51 | 51 | Omaha, Neb. WOAW | 75 | 72- 
Cleveland, O. WJAX | 36 | 36 | Canton, N. Y. WCAD | 14 į 16— 
wa WTAM | 36 | 36 | State College, Pa. WPAB | 14 | 16— 
Atlanta, Ga. WSB | 46 | 46 | Medford Hill, Mass. WGI | 2814] 28 
Cincinnati, O. WSAI | 17 | 18 | Montreal, Can. CHYC | 25 | 26- 
7 7 WLW | 1714] 19 | Hastings, Neb. KFKX | 13 | 15 
Louisville, Ky. WHAS | 38 | 38 | Milwaukee, Wis. WIAO | 30 | 30. 
Washington, D. C. WRC | 57 | 57 | Northfield, Minn. WCAL | 26 | 28— 
7 8 WCAP | 57 | 57 | San Antonio, Tex. WOAI | 35 |35 
Memphis, Tenn. WMC | 68 | 67 [| Los Angeles, Cal. KHJ | 38 | 384 
Buffalo, N.Y. | WGR | 20 | 21 [| Gloucester City, N.J. |WRAX| 3 | 6. 
St. Louis, Mo. KSD | 82 | 79 | Minneapolis, Minn. WLAG | 43 | 43— 
“ 7 | WCK | 29 | 30 | Stockbridge, Mass. xu | 4 | 6) 
Providence, R. I. E WJAR a a Philadelphia, Pa. WNAT 30+] 31 
7 “ | WEAN | 11 | 12 | Miami, Fla. "WOAM | 14 | 15_ 
So. Dartmouth, Mass. | WMAF | 29 30 | San Juan, P. R. “WKAQ~ 30 30, 
_ |} Davenport, Ia. WOC | 63 62 Boston, Mass. WTAT 74] o 
HT Troy, N. Y. WHAZ | 34 | 34 | Iowa City, Ia. WHAA | 62+] 62 


Receiver operated on first floor with antenna 50 feet long around picture moulding. 


- 
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with 3, 4 or 5 tubes in use. The table- 
refers to the large. size sB batteries. 


— 


Average kous of use 


each day 2 5 BR oe ta a eS 
: 3 tubes- (first jack)... 122° ‘days -82 days. SES 
4 tubes Gak jack). | > 27 SL. + 38°: 
5 tubes. 


third jack)... .|^.56 " 37.. AEN y. ae 


vs 


How to Control ond: ‘Tune the Receiver 


There are five control dials ` on this 


receiver. The two smaller: ones regulate: 


the flow of current through ‘the tubes. “tings “of the three large dials.” 


Adjust -these dials so that the tubes are 
burning as dimly as possible and still get 
full signal strength. 

The three larger dials are used to. 


tune the receiver to the wavelength of. 


the transmitting station. In the Eagle 
receiver the large dial at the left hand 
end of the panel tunes the in-put circuit ; 


the middle large dial the first stage of 


radio-frequency amplification; the large 
dial near the right end, tunes the second 
stage of radio-frequency amplification. 
To tune to a station transmitting on 
a wavelength of say 400 meters, it is sim- 
ply necessary to tune each of the three 
circuits to that wavelength by setting the 
three large dials at the proper points. 
To find the proper points it is advisable 


_will not be affected. 


baat BROS 


aiit T VC1 at about -40` degrees. Then 
‘slowly rotate VC2 and VC3 together until 
_a Signal is heard. Then adjust VCI until: 
the signals are loudest, and follow this 
with a slight readjustment. of VC2 and 
“VC3, ‘so that. each circuit will be exactly 
‘iuned, 


How..to Use the Tani Chart 


When’ a broadcast “station has „been 
tuned: -in ‘as’ loud as possible the next 
‘step: isto make a note of the dial set- 
‘When it 
is desired to tune in the same station 
again it will only be necessary ‘to refer 
_to these_figures and set the dials accord- 
ingly. If a change is made in the an- 
tenna it will alter the settings of the first 
large dial but the second and_third dials 
The readings of the 
second and third dials will be practically 
alike for a given wavelength. 

Figure 5 shows a tuning chart. The 
reading of the first dial was left out 
purposely because (as explained above), 
the antenna used with the set will change 
this reading materially. 

For the stations shown in Figure 5, the 
settings of dials two and three of every 
Eagle receiver will be approximately the 
same as those given. 


Kadel & Herbert 


A UNIQUE “BALLOON LOOP” 


Albert Williams entered this novel loop in a contest at a recent radio show in New 
York, It is claimed to be non-directional and eficient for DX reception. 


| 
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THE PANEL ARRANGEMENT OF THE RECEIVER 
The antenna and ground. binding post are on the left, with the battery and phone 


binding posts on the right. 


The lower switch lever controls the antenna coupling. 


The upper right-hand switch lever and the right-hand dial tune the secondary cir- 
cuit, and regeneration is controlled by the upper left-hand switch lever and the left- 


hand dial. 
binding posts. 


The: rheostat is adjusted by the knob at the right, which is next to the 
The. smaller knobs close to, each dial operate the geared vernier on 


each condenser. 
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How to build a A Reinartz-circutt receiver 
By LAURENCE M. COCKADAY 


Cost OF Parts: 


APPROXIMATE RANGE: 


Not more than $20.00 


500 miles 


Here ARE THE Items You Witt NEED— 


A and B—coils of the Schoonhoven Ray- 
coils for the Reinartz ‘circuit ; 


C and D—Bowman “Low-loss” vernier. vari- 


able condensers ; 
E—Dubilier micadon, .00025 mfd:; 
F—Turn-it variable grid leak; ` 


HE fourth’-recéiving set of this 


series is the familiar Reinartz cir- 
cuit employing a; ‘single “soft? detector 
tube. The set is for. use with head- 


phones only, unless. an audio-frequéncy _ 


amplifier is added to it. — 
The set was builtin the POPULAR 
Rapio LABORATORY ‘with the. express pur- 


pose of giving: ‘the -féal novice a simple.: 
regenerative receiver that is extremely 


easy to make and one that will give him 
good results. 


G—King vacuum-tube socket; 
H—wUnity vernier rheostat; 

I, J and K—Amsco switch levers; 
L—switch points; ` 

M—composition panel, 7 by 18 inches; 
N—baseboard,-7 by 1634 inches. 


Anyone can make it, and anyone can 
make it work. 

‘All that is necessary is to take this 
article to a radio dealer and ask him 
to give you the parts that are specified 
at the head of this article. 

When you ‘have. obtained the parts, 


take them homie and. lay out the instru- 
ments -on -the -panel and the baseboard 
-as shown in the diagram on page 578 


and in the back view shown on page 


579, | 
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The “Picture Diagram” of the Hook-up 

i a 
Even a glance at the above illustration will convince the novice that this radio se 
is really casy to wire up. In this diagram the instruments are shown in picture 
form and the connecting wires are drawn in, IN THE Exact MANNER THAT THEY 
SHOULD GO IN THE SET. The upper rectangle represents the back of the panel and 
the instruments that are fastened to it, and the lower rectangle is the baseboard. 
The terminals on the various instruments are plainly shown and the instruments 


Do 


are marked with designating letters that reappear in the text and the list of parts. 
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HOW TO BUILD A REINARTZ-CIRCUIT RECEIVER 


All the parts are lettered with the 
same letters as given in the list of parts 
so: you can make no mistake either in 
constructing the set or in wiring up the 
instruments. The wiring should be done 
exactly as shown in the picture diagram. 

When you have finished wiring the 


“set, you can connect it up for operation 


by following these instructions: ` 
Connect the antenna to binding 
post No. 1. 
-- Connect the ground wire to bind- 
ing post No. 2. | 
Connect the telephones 
binding posts Nos. 3 and 4. 
“Connect the 22%4-volt “B” battery 
between posts Nos. 5 
the positive terminal. to post 5 and 
the negative terminal to post 6. 
Connect. the 6-volt “A” battery be- 
tween posts Nos. 7 and 8, with the 
positive terminal to post 7 and the 
negative terminal to post 8. 
An 80 to 100-foot single-wire antenna 
is recommended. a 
Tuning the: set is simple. The switch 
lever I controls the antenna tuning. The 
switch lever J and the condenser C 
control the secondary tuning. And the 
switch lever K and the vernier vari- 


between 
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able condenser D control regeneration. 

In order to get the best results with 
the set be sure that you do not turn up 
the rheostat H too high. Never turn it 
up higher ‘than is consistent with the 
proper signal strength. - 

If you are located in the vicinity of a 
number of powerful broadcasting sta- 
tions that operate at the same time, you 
will find that the switch lever I (the 
lower-one on the panel) should be kept 
turned to the right as much as possible. 
This will give you excellent selectivity 
with little falling off of the “Ripa 
strength. 

The receiver is designed for use with 
the UV-200 or C-300 tube, but it will 


-give satisfactory results with the other 
standard tubes if the rheostat is of the 


proper resistance to control the filament 
current and the “B” battery voltage is of 
the correct value for the tube you use. 

Never allow the set to squeal! If you 
do you will not only spoil your . own 
reception, but you will also spoil recep- 
tion for your neighbors. So, keep the 


_ rheostat turned down as much as is pos- 


sible without detracting too much from 
the signal strength. Then you will have 
good: results and so will your neighbor. 


pal ee ee 
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THE REAR VIEW OF THE SET 
Study this view in connection with the picture diagram of the hook-up on page 


578. The location and connecting points of each wire appear clearly and you can 
determine just how to bend the wires to get the shortest connection with the proper 


clearance: 


-~ s aoco o e n.. 


The cons is supported satisfactorily by the short wires running From it 
_ to the switch. points, 
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HOW TO BUILD A NON-RADIATING, 7-TUBE 
SUPERHETERODYNE RECEIVER 


In the November issue of PoruLar Rapio, there appeared an article an- 

nouncing a new development of the superheterodyne receiver in which the 

author told of the method used to prevent radiation. In this following 

article he gives all of the constructional details and the operating data so 

as to enable the experimenter and broadcast listener to build the set and 
use it on a loop for local and distance reception 


By CAPT. PAUL S. EDWARDS, U. S. A. 


Cost oF Parts: About $65.00 
REcEIVING RANGE: Up to 3,000 miles 


Here ARE THE ITEMS You WILL NEED— 


_ A and B—Sangamo oscillator coil unit; 
C—Cardwell left hand vernier condenser, 
.0005 mfd., with 3 inch dial; 
D—Cardwell right hand vernier condenser, 
.0005 mfd., with 3 inch dial; 
E—Cardwell split stator balancing con- 
denser; 

Fl and F2—Dubilier mica fixed condensers, 
00015 mfd., with clips for grid leak; 
G—Dubilier mica fixed condenser, .005 mfd.; 

H—Dubilier by-pass condenser, .5 mfd.; 
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Il and I2—Daven % and 2 megohm grid 


leaks ; 
Ji and J2—General Radio 30 ohm type 301 
rheostats ; 


K1 and K2—Sangamo, type AT-60, inter- 
mediate-frequency transformers; 

L1 and L2—Sangamo, type IF-60, interme- 
diate-frequency transformers; 

M1 and M2—Stromberg-Carlson audio-fre- 
quency transformers; 

N—Benjamin seven socket shelf. No. 8.627 
with sockets N1, N2, N3, N4, N5, N6 


A 7-TUBE SUPERHETERODYNE RECEIVER 
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THE COMPLETE CIRCUIT DIAGRAM 


Ficure 1: This is the hook-up for the new receiver. 


All the symbols for the in- 


struments connected tn the circuit bear designating letters which reappear in the 
list of parts below, and also in the text and the following illustrations. 


and N7 and binding posts Nos. 1 to 11; 
O—Saturn single-circuit jack; 
P—Saturn double-circuit jack; 
Q—Carter jack switch; 
R—Benjamin battery switch, No. 8,640; 
S1 and S2—Benjamin paired shelf brackets, 


HE design of the new superhetero- 
dyne developed by Jackson H. 
Pressley, Chief Engineer of the Signal 
Corps radio laboratories at Camp Vail, 
New Jersey, is such that there is no pos- 
sibility of radiation even over slight dis- 
tances of a few yards. 

This is made possible by the simple 
bridge arrangement which is used to con- 
nect the detector-oscillator tube to the 
loop antenna. 

The set operates on a 6-volt battery 
and draws only 34 ampere filament cur- 
rent. This is because the first five tubes 
are WD-12 tubes and they are operated 
in series. The last two tubes are either 
UV-201-a or C-30l-a tubes operated in 
parallel across the 6 volts. 

_ The set is notable for the following 
qualities : 


No. 8,629, for socket shelf; 
T—Benjamin bakelite panel for grid con- 
denser, No. 8,632; 
U—composition panel, 7 by 18 inches; 
V—standard cabinet; 
bus-wire, screws, etc. 


Non-radiating ; 

Great volume on a loop antenna; 
Good selectivity ; 

Simplicity of construction ; 
Simplicity of operation; 

Good tone quality ; 

Long distance reception ; 
Portability ; 

Compactness. 

The set is capable of picking up any 
broadcasting station that lies in the regu- 
lar broadcasting wavelength band. It is 
equipped with a small switch which is 
used to shift from the higher range to 
the lower wavelength range. 

Both of the two condenser controls 
have vernier knobs so that the dials can 
be set closely. 

The regular wiring diagram is shown 


Oe Se 


in Figure 1. 
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This diagram is the ordinary conven- 
tional diagram which gives the proper 
method for connecting up the instru- 
ments by means of symbols which repre- 
sent the instruments- themselves. 

In Figure 2, however, is a picture dia- 
gram that shows the instruments in pic- 
ture form with the wires represented by 
heavy black lines. In this diagram the 
beginner will find a help and guide that 
cannot be mistaken. 


The Parts Used in Building the Set 


In all the diagrams in this article each part 
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FIGURE 2: 
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THE WORKING PLAN FOR WIRING UP THE SET 

This picture-diagram shows where each instrument is placed in the 

receiver and how to connect up each wire after you have fintshed the construction = 
work. Study this illustration carefully before you start wiring. > 


bears a designating letter. In this way the 
prospective builder of the set may easily deter 
mine how to mount the instruments in the cor- 
rect places and connect them properly in the 
electric circuit. The same designating lette 
are used in the text and in the list of parts < 
the beginning of the article. E 
The list of parts there given include 
the exact instruments used in the 
from which these specifications 
made up; but the experienced amatet 
will be able to pick out other relia 
makes of instruments which may 
used in the set with equally good resu 
For exact duplication of re AL 
ever, we recommend the parts specifie 
to the novice. "ae 
If instruments other than the ones listed 
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i A 7-TUBE SUPERHETERODYNE RECEIVER 


MR. ‘PRESSLEY ‘TRIES OUT HIS NEW SUPERHETERODYNE 
In appearance, the new receiver resembles many of the simple three-tube outfits 
that are constructed to fit into a standard seven by eighteen inch cabinet. It is a 
giant for results, however. 


used it will necessitate only’ the use of differ- 
ent spacing of the holes drilled in the panel 
for mounting them. | 


How to Construct the Set 


After procuring all the instruments and ma- 
terials for building the set. the amateur should 
prepare the panel N. (Shown in Figures 2, 
3, 4, 7, 8 and 11.) a cas 

First of all, cut the panel to the correct size, 
7 by 18 inches. If you can buy a panel -al- 
ready cut to size considerable work will be 
saved. , 

Then square up the edges -smoothly with a 
file. The centers for boring the holes (which 
are necessary for mounting the instruments) 
should be laid out on the panel as shown in 
Figure 11. A convenient way to do this is to 
lay out all center holes on a piece of paper 
the same size as the panel; then the piece of 
paper should be pasted on the panel and the 
centers marked directly on the panel by punch- 
ing through the paper. . 

If all the holes to be drilled are first started 
with a small drill, one-sixteenth inch in diam- 
eter or less, they will probably be more nearly 


centered. The holes outlined .with. a double 


circle should be countersunk .so that the flat- 
head machine screws. used for, fastening the 


instruments will be flush with the panel. All 
the-rest of the holes in the panel are straight 
drill holes. Sizes for the diameter of these 
holes have not been given, but the builder will 
readily decide what size hole is necessary by 
measuring the size of the screws and shafts of 
instruments that must go through the holes. 
It is desirable to make the holes for the con- 
denser shafts C and D at least one-sixteenth 
of an inch larger than the shafts so that they 
will not rub on the edges of the holes. 

When the panel is drilled, it may be given 
a dull finish by rubbing lengthwise with fine 
sandpaper until the surface is perfectly smooth ; 
then the same process should be repeated, ex- 
cept that light machine oil should be applied 
during the rubbing. The panel should then be 


: rubbed: dry with a piece of cheese-cloth; a dull 


permanent finish will be the result. Or, the 
panel may be left with its original shiny-black 
finish, if care is exercised so that it is not 
scratched during the drilling. 

The seven socket shelf N can be bought as 
a unit with sockets and binding posts already 
mounted or the builder can construct this part 


- from a composition panel, seven sockets and 


eleven binding posts. The drilling plan and 
dimensions of the panel are shown in Figure 
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THE FRONT VIEW OF THE RECEIVER 
Ficure 3: This illustration shows the simple arrangement of the controls on the 


front panel. Tuning is done with dial C and the oscillator circuit is adjusted by 
dial D. Q ts the switch-used to change the wavelength range. 


VIEW OF THE SET FROM THE REAR | 
Ficure 4: This picture shows the. general arrangement of all. the. instruments 


fastened to the front panel and -the socket shelf. The exact locations, for the 
instruments are shown-in Figures 9, 10,.11 and 12. 
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THE TOP VIEW OF THE RECEIVER 


Ficure 5: Note the neat arrangement of the wiring as seen from this position. 
The sockets are mounted on the socket shelf by means of hollow rivets, so that the 
connecting wires can be passed through the holes in the rivets. 


re 
meets + 
p- g> 
ote moaned mua NCO RS 
r ONA 


HOW THE RECEIVER LOOKS FROM THE BOTTOM 


Figure 6: This view clearly shows the connections to the intermediate-frequency 

transformers as well as the positions of condensers F2 and G, which are supported 

by the wiring. The split stator condenser E, which is used for balancing the oscil- 

lator circuit, is made ‘with the stationary ‘plates divided in the middle, so that it is 
really a three element condenser. 
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The shelf brackets Sl and S2 should be pur- 
chased complete, as the construction of these 
parts is beyond the scope of amateur work. 
Strong and rigid brackets are necessary, as 
they support considerable weight. 

First, tighten up the switches Q and R and 
the jacks O and P in the holes provided for 
them, and fit the rheostats J1 and J2 with the 
binding posts located as shown in -Figures 4, 
5 and 9. Next, mount the audio-frequency 
transformers M1 and M2 on” the. panel just 
below the rheostats. Be sure to set the trans- 


formers with the plus “B” and - plate termi- 


nals to the right (as seen from»the” rear). 


The oscillator coil unit A and -B°can ear 


be fastened to the panel with two screws. -It 
is placed just above the jack switch Q. 
Figures 4, 5 and 9.) . 


Next mount the arable Aoudeuters C and’ 


D and the split stator balancing condenser E 
as shown in Figures 4, 7, 8 and 9. 

If you make up the seven socket shelf your- 
self, proceed now to assemble’the sockets and . 
binding posts on it.as shown in Figures-4,-5,.7. 
and 8 If you bought it complete mount the 
intermediate-frequency transformers. K1, K2, 
Li and L2 on the bottom ðf+it.- 


i See ` 


(See Figures 
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6 and 10.) Be sure to-place transformers K1 
and K2 with terminals 2 and 4 toward the 
rear. The iron core transformers L1 and 12 
should .be fastened’; to the socket shelf with 
terminals 3 and 4 to the rear. This completes 
the work -on the socket. shelf. 

Next fit the grid condenser F1 to the grid 
condenser panel T and fasten with a bolt to 
the corner of bracket S1 as shown in Figures 


4,-6, 8 and 10-. On the left hand bracket S2 


solder the by-pass condenser H as shown in 
Figures-4,-6, 7 and 10. Now bolt the brackets 
Stand S2 to the socket shelf N and the front 
panel U. . (See Figures 4, 7 and 8.) Fitting 


the dials.on* the’ shafts of condensers C and 
+ D` (as’ shown -in- Figure 3) completes the con- 
-$truction work and you are now. ready to start 


‘wiring. 
How'to Wire the Set 


` Either square or round tinned bus-wire can 
- be used to wire the set, but it will be found 
thatthe round wire -is- easier to handle and 


4 when. the job: is finished, it- will look just as 


neat. 
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VIEW OF THE SET, AS SEEN FROM THE LEFT 


Ficure 7: This illustration shows the way to mount the tuning. condenser C and 
shows how the socket shelf bracket S1 is fastened to the front panel. 


-Before starting the wiring, study Figures 1 
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VIEW OF- THE SET AS SEEN- FROM THE RIGHT 
Ficure 8: This view shows how thé rheostats JI and J2, the audio-frequency trans- 


formers: and the jacks-are mounted: on the front panel. 


‘Note that the lugs on- the 


bottom of thè eee condenser H are bent over and solcenea to the bracket S2. 


and 2 carefully and also look over piue 4, 
5, 6, 7 and 8 and note just where each wire 
goes and how it is ‘bent ‘to avoid other wires. 
A peculiarity of the circuit in this. receiver 1S 
that the filaments of the first five tubes are con- 


nected in series instead of in’ parallel as is- 


usual. The reason. for this arrangement has 


already been explained, and as far’as the wir-. 


ing is concerned it simplifies matters somewhat. 


It is desirable to wire up the filament cir-- 


cuit first. This includes the fourteen terminals 
on sockets N1, N2, N3, N4, 
that are nearest the front panel U, the two 
rheostats J1 and J2, the battery switch:R, and 
the binding posts Nos. 8 and 9. (See Figures 
1, 2, 4 and 5.) The adjacent filament binding 
posts on the first five sockets (N1, N2, N3, 
N4 and N5) are connected in series with short 
pieces of wire, as shown in Figure 2. 

Next, wire up the oscillator coil- unit A and 
B, the three condensers, C, D and E, the jack 
switch Q and binding posts Nos. 1, 2 and 3 


with the grid and: plate terminals ‘of socket : 
N1. Be sure to connect grid. condenser F1- in - 


series with the. -grid -of socket N1- and- the 


N5,.N6 and. N7. 


right hand section nee seen from the rear ) 


of.the. stator of condenser E. (See Figures 1 
and 2.) The lower binding post of oscillator 
coil -B is connected to terminal No. 1 of inter- 


i mediate-frequency transformer K1 and termi- 


nal No. 4 on this-same transformer is con- 


' nected to the grid terminal of | socket N2. 


Terminal No. 2-on the same transformer is 
connected to binding post No. 4 and terminal 
No. 3 to the -wire that connects the rheostat 


- JL with the right hand-(as seen from the rear) 


filament terminal of socket N1. This com- 
pletes the wiring of the detector circuit, the 


-oscillator circuit, the filament circuit and the 


first intermediate-frequency ` transformer K1. 
(See: Figures 1, 2, 4, 5, 7 and 10.) 

Proceed now to connect up transformer Il. 
Terminal No. 3 should be connected to the 
filament wire from rheostat J1. Terminal No. 
4 connects with the grid terminal of socket 
N3. Binding post No. 5 is next connected to 
terminal No. 2 on transformer L1 and the 
wire continued around to terminal No. 2 on 


‘transformer K2 and the plus “B” terminal 


on transformer M1. (See Figures 1, 2 and 6.) 
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THE ARRANGEMENT OF THE INSTRUMENTS ON THE FRONT PANEL 


Ficure 9: After the holes are drilled in the front panel U, as shown in Figure 11, 
the instruments should be fastened to the panel in the positions shown. Be careful | 
to bolt the rheostats J1 and J2 to the panel with the binding posts toward each other. 


Terminal No. 1 on transformer L1 is connected on transformer L2 should be connected to grid 
to the plate terminal of socket N2. condenser F2 and a wire from the other ter- 
The next wiring operation is to connect up minal of the condenser is then connected to 
transformer K2. No. 3 terminal goes to the the grid terminal of socket N5. (See Figures 
common lead from rheostat J1. (See Figures 1, 2, 4 and 5.) No. 2 terminal on transformer 
l and 2.) No. 4 terminal on the transformer L2 has already been connected to the No. 2 
should be connected with the grid terminal of | terminals on transformers L1 and K2. No. 1 | 
socket N4. No. 2 terminal has already been terminal on L2 is now connected to the plate 
connected and No. 1 terminal on transformer terminal of socket N4. Next connect the fixed 
K2 is next connected to the plate terminal of condenser G across the wires that are con- 
socket N3. nected to No. 2 terminal on transformer L2 
Now connect up transformer L2 and you and the plate terminal of transformer M1. 
will have the intermediate-frequency circuits (See Figures 1, 2 and 5.) By-pass condenser 
completed. Terminal No. 3 on this trans- H should now be connected with one wire to 
former should be connected to the wire that terminal No. 3 on transformer L2 and the 
goes from the left hand (as seen from the other to binding post No. 10, and this wire can 
rear) filament terminal of socket N5 to bind- be continued on to connect with the wire from 
ing post No. 8, which was put in when the binding post No. 9. (See Figures 1, 2, 6 and 
filament circuits were wired. No. 4 terminal 8.) 
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HOW THE INTERMEDIATE-FREQUENCY TRANSFORMERS 
ARE PLACED 
Ficure 10: Be sure to fasten the intermediate-frequency transformers to the bot- 
tom of the shelf, with the terminals arranged as shown. Note that condenser F2 
is shown in the position it should occupy when supported by the wiring. 
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THE DRILLING PLAN FOR THE PANEL 
FicurE 11: This drawing shows where to drill the holes for mounting the instru- 


ments. 


The correct spacings are given for the holes. 


The holes outlined with a- 


double circle should be countersunk. 


Binding post No. 6 is the minus “B” bat- 
tery connection and should be connected to 
binding post No. 8. Binding post No. 7 should 
now be connected to the top lugs on jacks O 
and P. Next, run a wire from binding post 
No. 11 to the filament terminals on transform- 
ers Ml and M2. (See Figures 1, 2 and 5.) 
The wiring is now complete except for the 
plate and filament connections for the last 
two tubes, which are placed in sockets N6 and 
N7 and the wire that goes to the middle termi- 
nal of jack P. First connect the grid terminal 
of socket N6 to the grid terminal of trans- 
former M1. Then connect the plate terminal 
on this same socket to the plate terminal of 
transformer M2 and run a branch from this 
wire to the lower terminal of jack P. (See 
Figures 1, 2 and 6.) Now run a wire from 
the grid terminal on socket N7 to the grid 
terminal on transformer M2 and connect the 
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plate terminal of this same socket to the lower 
terminal of jack O. This completes the wir- 
ing and you are ready to install the set. 


How to Install the Set 


After the set has been placed in the cabinet 
and fastened with screws, the batteries should 
be connected as shown in Figure 15. Be sure 
that batteries are connected to the proper bind- 
ing posts. You cannot make a mistake if you 
follow the numbers on the diagrams in both 
Figure 15 and Figure 2. 

The set should be used with a Portenna 
loop. The loop should be tapped at the center 
and an extra wire brought out to a binding 
post. The three leads from the loop should 
then be connected to the set by means of bind- 
ing posts Nos. 1, 2 and 3, with the center tap 
on post No. 2. 

This completes the hooking up. 
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THE DRILLING PLAN FOR THE SOCKET SHELF 
Ficure 12: If you do not buy the socket shelf complete, this illustration shows 
where to drill the holes to fit the spring pi of standard individual sockets of the 
same make. 
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THE DIMENSIONS FOR THE CABINET 


Ficure 13: This diagram (which gives the top, front, and side measurements for 
the cabinet) may be turned over for construction to a competent cabinet-maker, 
who can build it from these directions. As il is a standard sise, your dealer can 
supply you with a ready-made cabinet if you do not wish to have one made to order. 


THE SPECIFICATIONS FOR THE SHELF BRACKETS 
Figure 14: If you are handy at sheet metal work you can make the brackets of sheet 
brass according to these specifications, but such work is ordinarily beyond the scope 
of amateur construction. 
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HOW TO HOOK UP THE BATTERIES 
Ficure 15: This illustration shows you how to avoid mistakes in hooking up the 


batteries. 


Note that the numbered terminals are those on the recetver so that you 


need only make the connections as shown and the batteries will be connected 
correctly. 


Operating Data 


To place the set in operation, insert five 
WD-12 tubes in the sockets N1, N2, N3, N4 
and N5. Then insert two UV-201-a tubes in 
the two sockets N6 and N7. Next, be sure 
that the two rheostats Jl and J2 are turned 
off. Then turn the switch R and light the 
tubes to the correct brilliancy by means of 
the two rheostats before mentioned. Rheostat 
Jl controls the first five tubes and rheostat 
J2 controls the last two tubes on the right. 

Insert the loudspeaker into the jack O and 
place the switch Q in proper position for 
“short” or “long” wavelength. The “short” 
wave position is with the pointer turned to 
the right. 

The next job is to set the balancing con- 
denser E. The best method for finding the 
balance is to connect a headset or loudspeaker 
in series with the 45 volt positive “B” battery 
lead that runs to the first tube, and then, with 
the oscillator dial D set at about 40 degrees, 
vary the balancjng condenser E and the tuning 
condenser C until no click (or a minimum 
click) is heard when the tuning condenser is 
in tune with the oscillator circuit. This setting 
of the balancing condenser will be found to be 


very near the maximum capacity of the bal- 
ancing condenser. When the proper balance 
is found, the condenser E can be locked fast 
by means of the set screw; no further adjust- 
ment being necessary. 

All that remains to do is to turn the dial 
C to the proper setting for the correct wave- 
length, and then set the condenser D to the 
corresponding oscillator frequency. It will 
soon be found that for a given wavelength of 
reception there will be a corresponding setting 
for the condenser D. This is all there is to 
tuning the set, except that the loop should be 
turned so that its edge points tn the direction 
of the station it is desired to pick up. 

For lesser volume or for use with the head- 
boone place the plug in the jack P instead 
of O. 


For greater volume and greater dis- 
tance the builder may use UV-Z20Ol-a 
tubes, or C-301-a tubes for the first 5 
tubes with the filaments connected in 
parallel off the same rheostat. This is 
recommended where large volume sig- 
nals are required. 


Working Blueprints of This Receiver 


In order to accommodate readers who may desire actual-sise diagrams of this 
7-Tube Non-radiating Superheterodyne Receiver, a set of three blueprints has 


been prepared, consisting of— 


One panel pattern (actual size); 
One instrument layout; 


One picture diagram of all parts, showing the wirtng. 


This set of three prints will be forwarded, postage prepaid, upon receipt of $1.10. 
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HOW. ‘SECRET MESSAGES. ARE RECEIVED, BY: INFRA- RED RAYS 


communication system that he has developed. Note the sectored disk which breaks 
up the Sey laska aban beam in an even sequence, of TRR of an audible fregano 


| 
Dr. W.W: Coblents is here shown: ‘operating. the receiving: mechanism of the secret | 
| 


‘The: ‘Black Light Radio”- sy S 


A Secret C ommunication S ystem, That Us ses I nfra-red Rays 


A rémarkable Hentian which may revolutions all = s, 
our present methods of short range: signalling —espe- ao | 
= cially: for military’ use”: > aa a 
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? 


ECRECY is desitable in any farm 


of communication and in warfare it . 


is a prime necessity. `“ All sorts of systems 


have been devised to make it possible to` 
communicate by radio with the greatest 
amount of secrecy and with the least pos- _ 


sibility of deliberate interference by 
enemy forces. But so far no system has 
been perfected that has these qualities to 
the required degree. Radio waves can 
be heard by the enemy as well as by the 


réceiving station’ to which the message is 


being. sent. gS 


. Absolute secrecy in the tia ermeeren of 
messages~ over short distances, -up to 


. twenty miles, has been. attained. by a sys- 


tem developed by Dr. W. W. Coblentz 
of the Bureau of Standards, of the 
United States Department of Commerce. 
The veil of censorship which shrouded 
this invention during the world war has 
been lifted and for the first time the pub- 
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lic is given an insight into a method of 


7 signalling which cannot: be ` detected or 
“intercepted by the enemy. 


In order to understand just how the 
new system works it may, perhaps, be 
worth while to consider the matter of the 


wavelengths that are used. 


‘Everyone knows, of course, that the 
only difference - between the waves of 


radio and ordinary light is a difference” 


in the rate of oscillation. Light is a form 
of vibration: just as are radio waves. | 
Violet light has the highest rate of vi- 
bration of any light which is: visible~to 
the human eye. Red light is at ‘the other 
end of the scale of visibility and isthe 
slowest’ vibration that affects the eye. 
When the vibrations are slower than the 
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HOW MESSAGES ARE TRANSMITTED BY MEANS OF INFRA-RED RAYS 


It has been found that infra-red rays can be reflected and concentrated in a single 
narrow beam like ordinary light so the traismitter consists, essentially, of an instru- 


ment that somewhat resembles an ordinary searchlight. 


‘rate wliich Dodie red. light, we. . ‘call 
‘them infra-red or heat waves and it is 
‘these waves that Dr. Coblentz uses in his 
“new system. 


A discovery by the Bureau of: Send 


ards that molybdenite, known fò- radio 
‘fans as one of the minerals that càn- be 
‘used in a crystal detector, is extremely 
‘sensitive to the infra-red or dark rays, 
‘made this new system possible, 


Molybdenite, it was found, acted under 
the stimulus of infra-red rays or waves, 


‘just as‘sélenium does when it is 5 exposed 
‘to ordinary light. 


The- ‘apparatus used: by’ this govern- 
ment bureau in signalling by invisible 


“rays, in the preliminary tests, consisted 
‘of a bolometer—an_ electrical instrument 


The reflector and the source 


of light are specially adapted to the production and reflection of the infra-red band 
of waves. 
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for measuring very small quantities of 
radiant heat—which was used in con- 


junction with a telephone and a vacuum-. 


tube amplifying unit, common to the re- 
ception of radio communications. The 
instrument which determined the amount 
of radiant heat was, in this instance, 
merely used as a receiver of thermal or 
heat radiations, the rugged requirements 
of warfare precluding the use of a sen- 
sitive galvanometer. The receiving equip- 
ment, in the preliminary experiments, 
consisted of a thin blackened strip of 
platinum or gold leaf and a storage bat- 
tery, which were connected in the con- 
ventional way. 

The response of the bolometer to ra- 
diant energy in the form of heat waves, 
was intensified as the electric current was 
passed through an audio-amplifying cir- 
cuit. Radiation was emitted from an 
acetylene flame, and the receiving equip- 
ment was exposed to the latter by means 
of a rotating disk which had 15 equally 
spaced openings. 

The radio-telephone tests in which 
molybdenite was used instead of.a gold 
leaf as a receiver involved a revision of 
the apparatus in certain particulars. 
Molybdenite and a dry-cell battery, which 
produced 40 to 60 volts, were connected 
directly to the input terminals of a radio 
receiving outfit, with three stages of am- 
plification. A concave silver-on-glass 
mirror, 16 centimeters in diameter and 
50 centimeters in focal length, was em- 
ployed in concentrating the radiant en- 
ergy upon the sensitive photo-electric 
substance. When the equipment is taken 
afield, a mirror, the disk with multiple 
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holes, and the molybdenite receiver, are 
mounted on a camera tripod. The disk 
somewhat resembles the prismatic ring 
invented by C. Francis Jenkins for the 
transmission and reception of photo- 
graphs and motion pictures by radio. 
“It is of interest to note that, when 
using the sectored disk, the molybdenite 
is exposed to radiation for only about 
1/500 of a second,” observes Dr. W. W. 
Coblentz, in outlining additional details 
of his remarkable invention. 
“Nevertheless, in this short interval of 
time, the electrical conductivity under- 
goes a change sufficient to produce an 
audible signal. Hence it may be useful 
for lecture-room demonstration. Good 


results may be easily obtained by joining 


the molybdenite receiver in series with a 
telephone and a battery of dry cells of 
from 40 to 80 volts. However, for a 
really successful demonstration it is de- 
sirable to connect the crystal and a bat- 
tery of dry cells of 30 to 60 volts directly 
to the input terminals of an amplifier. 
Using a rotating sectored disc before the 
molybdenite receiver upon which is con- 
centrated the light of an acetylene flame, 
the telephone emits a musical note of suf- 
ficient loudness to be audible in a re- 
mote part of the building. 

“The method of producing a pulsating 
current in the telephone by interrupting 
the light which is incident upon the 
molybdenite by interposing a rotating 
sectored wheel is inefficient in view of the 
fact that only one-half of the incident 
light is utilized and the exposure time is 
only about 1/500 of a second, which is 
not sufficient to permit a great change in 
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Why the Infra-red Signalling System Insures Secrecy: 


1: It cannot be seen, or heard, or detected by any ordinary form 


of radio apparatus: 


2: The signal is sent in only one direction in the form of a beam: 
3: It can be operated without disclosing the position of the 


transmitter. 
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THE CRYSTAL DETECTOR THAT IS PARTICULARLY 
SENSITIVE TO INFRA-RED RAYS 


“Molybdenite,’ known to all old-timers in the radio game as one of the minéral 
crystals that could be used to detect radio signals, was found by Dr. Coblentz to be 


extremely sensitive to infra-red rays. 


The small tube in his hands contains the 


molybdenite cell which makes the new system possible. 


the photo-electrical conductivity, A sig- 
nalling system which can utilize. longer 
exposure of the receiver to the incident 
light will produce a greater change in the 
electrical conductivity. 

“When using the sectored-wheel radio- 
phone, the signal is recognized by the 
musical note emitted by the telephone re- 
ceiver, the loudness of which is deter- 
mined by the intensity of the incident ra- 
diations. The signal could be recognized 
also by a change in pitch of the sound 


in the telephone receiver, provided appa- 
ratus can be devised to function by chang- 
ing the pitch of the sound. This change 
in pitch was frequently observed in the 
French amplifier used in these experi- 
ments, but it was found to be inefficient 
and not reproducible. However, such a 
method is feasible. It is based upon the 
observation of T. W. Case that an audion 
bulb can be made to transmit a pulsating 
current. A change in current in the grid, 
or input, circuit causes a change in fre- 
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quency of the pulsating currént, and 
hence a change in pitch of the sound pro- 
duced in the telephone receiver. The 
time of exposure of the signal light can 
be made quite long, so as to utilize the 
full change in conductivity of the crystal 
receiver. 

“This method of signalling seemed so 
attractive that an attempt was made to 
obtain a test of its efficiency as compared 
with the sectored-disk radiophone, using, 
in both devices, molybdenite for the re- 
ceiver of the thermal radiations which 
were used in transmitting the signal. 

_ “As we were unable to obtain the requi- 
site apparatus and working solely upon 
the report that a suitably evacuated au- 
dion bulb can be made to function so as 
. to change the pitch of the sound emitted 
by the telephone, the following apparatus 
- was devised. An audion amplifier bulb, 
‘consisting of a grid, plate, and heating 
filament, was attached to an oil pump and 
evacuated to the pressure of mercury, 
which was found to produce the desired 
result. The wiring connection used was 
practically the DeForest audion connec- 
tions with the grid potential positive. A 
resistance of 5 to 10 megohms is inserted 
in view of the fact that molybdenite has 
a comparatively low resistance, whereas 
it was found that the circuit must con- 
tain a high resistance in order to cause 
the audion bulb to function properly. 
The result of this test showed that owing 
to this high resistance, which was in se- 
ries with the single receiver of molybde- 
nite, but which did not function photo- 
electrically when exposed to light, the 
method of signalling by change in pitch 
was not so sensitive as the rotating-sec- 
tored disk radiophone. When several 
molybdenite receivers were joined in se- 
ries so as to obtain the required high re- 
sistance when exposed to light, the sen- 
sitivity of this device was improved. As 
already mentioned, it is proposed to make 
artificial sensitive material. 

“A photo-electric cell of the gas-ionic 
type—for example, the potassium hydride 
photo-electric cell—is well adapted for 
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use with this change-in-pitch method of 
signalling. The high resistance is used as 
ballast to the photo-electric cell. ` This 
combination was found to be the most 
sensitive of the radiophonic type of re- 
ceivers yet tested. The applied voltage 
can be adjusted so that the telephone re- 
ceiver emits a sound only when the photo- 
electric cell is exposed to light. 

“Very instructive experiments can be 
performed with such a device. For ex- 
ample, the rate of charge and discharge 
can be adjusted so that the sound in the 
telephone is a series of clicks which in- 
crease in rapidity with increase in inten- 
sity of the exciting light. It is a simple 
task in glass blowing to arrange two elec- 
trodes and a heating strip (of platinum) 
to produce ionization. 

“In secret signalling—the secret trans- 
mission of intelligence by means of in- 
visible thermal radiations—radiometry 
attained its greatest triumphs and its 
most far-reaching applications. 

“It is a method of signalling par ex- 
cellence which, unlike electric-wave sig- 
nalling, can be directed, which practically 
cannot be detected, and which can be op- 
erated without interference. 

“The submarine can be combatted with 
depth bombs. Radio-telegraphy and tele- 
phony can be detected and interfered 
with, but the device for the secret trans- 
mission of intelligence by means of invis- 
ible thermal radiations, while still in its 
infancy, stands unique, as it can be op- 
erated without disclosing its position. 

“Several writers (Ruhmer in 


Ger- 


many and Meissner in the United States/ 2 


have written books which discuss secręt 
signalling devices. Selenium was prac- 
tically the only substance which was 
known at that time (1913) to be photo- 
electrically sensitive and which was dis- 
cussed as a means of signalling. 

“The unusually high photo-electric sen- 
sitivity, as well as the quickness of re- 
sponse of molybdenite to infra-red rays, 
renders this substance far superior to 
selenium as a radiophonic signalling de 
vice.” 


ee 


Kadel & Herbert 


HE MAKES HIS LIGHTING CURRENT HEAT HIS TUBE 


“The inventor of this set, Mr. Aceves, is shown above trying out a tube set which | 
operates from ordinary 110 voli alternating current instead of batteries. 


A Tube Set that Requires No Batteries 


By MARSHALL D. BEUICK 


Ro several radio experi- 
menters have discovered practical 
means of using ordinary 110 volt D.C. 
lighting current for the operation of tube 
sets. This, of course, obviates the use of 


“A” and “B” batteries that require re- 


charging or become dead and must be re- 
placed. The use of alternating current 
for the same purpose presents greater 
difficulty, since the plate and grid of the 
detector tubes require a direct current for 
operation. Mr. J. G. Aceves, of the De- 
partment of Physics at Columbia Univer- 
sity, New York, surmounts this difficulty 
by first rectifying the alternating current 
with “S” tubes that give a direct current 
of slightly lower voltage for the opera- 
tion of the tubes. 

Mr. Aceves uses a lamp bank for re- 
sistance to cut down his voltage close to 
that required to heat the filament and ob- 
tains the exact voltage for oscillation 


with a potentiometer or rheostat. The 
plate, requiring a higher voltage, is con- 
nected directly across the line, thus re- 
ceiving the full D.C. voltage fed from 
the rectifying tubes. a 

This development in the use of A.C. to 
replace “A” and “B” batteries is particu- 
larly important because the majority of 
lighting circuits throughout the country 
are alternating current. In more isolated 
communities, where it is difficult to reach 
a charging station, the tube set operating 
on A.C. circuits is often desirable. There 


is no need to wait for a battery to be re- 


charged, and the use of two batteries, to 
supplement one another while one is be- 
ing charged, becomes unnecessary. At 
the same time, there are many amateurs 
who prefer to use only batteries, believ- 
ing they can obtain thereby a greater de- 
gree of efficiency of operation, particu- 
larly in getting DX. 
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THE WIRING DIAGRAM FOR THE BELL CIRCUIT ANTENNA 
When you connect the antenna binding post on your set to the nearest bell, be care- 
ful to try both binding posts on the bell and leave the wire permanently connected 

to the side that brings in the signals with the greatest intensity. 


How to Use a House Bell Wire as an Antenna 
By WILLIAM F. CROSBY 


T sometimes happens that, on account 

of circumstances over which the 
radio fan has no control, it is not pos- 
sible to put up an outdoor antenna which 
will be suitable for the reception of 
broadcasting. 

Here is one way to overcome .this 
difficulty; it will enable you to receive 
broadcasting by making use. of . the 
ordinary “bell” circuit in the house. In 
every apartment house there is usually 
a front door bell and also a buzzer in the 
kitchen, which is connected for use in 
the dumb-waiter. This latter circuit 
makes a good antenna because it is 
not used as much as the front door bell. 
As a slight buzz will be heard in the 
receivers every tithe the button ts pushed, 
and as the door’ bell” is‘ apt to be‘ rung 
at almost any time, the dumb-waiter 
buzzer is the more serviceable of the 
two. 

Using one side of this circuit will not 


~~ 


harm either the bell circuit or your re- 
ceiver. Even when the buzzer or bell 
is rung, it will have no effect on the 
set, except that a noise will be heard. 
To connect the radio receiver to such 
an antenna is simple. Loosen up one of 
the binding posts on the buzzer or bell 
and connect a wire to it. The other end 
of this wire should be run down to 
the antenna binding post on the radio 
set. In connecting this wire to the buz- 
zer, be sure that the wire which was 
already on the binding post of the buz- 


zer is put back in place, otherwise the 


buzzer will not ring. 
Of course, itis not possible to receive 
much DX on-an antenna of this sort, 


but if circumstances are right, some sur- 
prising results may be had. 


On local 
broadcasting stations, the signals should 
be almost as loud as with the outdoor 
antenna. 

In some of the large. apartment houses, 


598 


se ee SE OL Le a eS eee 


HOW TO USE THE.BELL CIRCUIT AS AN ANTENNA 


where the bell wiring is run all through 
the building, the wavelength may be a 
little too high for broadcasting recep- 
tion; for this reason it would be well to 
insert a 43-plate variable condenser in 
the ground lead. This will reduce the 
wavelength and give better results. 
For local work it is sometinies possible 
to use almost any large metallic object 
for an antenna; another favorite method 
of securing an antenna, is to make use 
of the spring of a bed or a couch. 
Simply attach a wire to the frame work 
and run it to the antenna binding post 
on the set. Be sure that where the con- 
nection is made to the bed there is no 
paint or rust, and if there is scrape it 


down until the metal is shiny; then make - 


a good tight connection. 

Running a wire around a picture 
moulding is another good way to secure 
an antenna. Get a pound or so of ordi- 
nary No. 18 annunciator wire and tack it 
in place over the top of the moulding 
where it will not show. If necessary 
this may be run around several rooms in 
order to get enough length. 

These suggestions will not always 
work unless conditions are fairly good, 
although the. bell antenna is the best. 
In some of the lower floors of the build- 


~ 


“Henry Miller, ; 


broadcasting station. 
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ings in congested cities, the picture 
moulding antenna will hardly work at 
all, unless the location is close to a 
The same state- 
ment holds true for the bed-spring an- 
tenna, and the builder will have to take 
local conditions into consideration, or 
resign himself to a little experimenting. 
For apartment houses where clothes 
lines are run from the back windows, it 
is possible to get a kind of clothes 
line that looks like the regular thing. 
It has, however, a phosphor-bronze cable 
for the center; all that has to be done is 
to connect to one end of this “clothes 
line.” This metallic-core rope may be 
secured at any ship chandlery, and is 
known as cotton-covered, phosphor- 
bronze tiller rope. It will act as a clothes 
line, and an antenna that is worth while. 
The first thought of a beginner, upon 
finding that he is not permitted to erect: 
an antenna, is to use a loop, but when 
he finds out that to use it he must in- 
stall several stages of radio-frequency 
amplificaion, he immediately becomes 
discouraged. Possibly these hints may 
be of some assistance to the beginner in 


- this class, as they show that the outdoor 


antenna is not absolutely necessary for 
local reception. 


RADIO SETS THIS CLOCK 


A physicist at the Bureau of Standards in Washington, D. C., Mr. F. W. Dunmore, 

has worked-out a'system of retarded relays so arranged that the dots of the time 

3 signal have no effect, but the long dash that is transmitted exactly at noon and at 
10 r.m. will work the mechanism and set the clock. 


From a photograph made for POPULAR RADIO 


WHERE AUDIO-FREQUENCY TRANSFORMERS ARE TESTED 


In the Porputar Rapio LaBoraTory, audio-frequency transformers which are sub- 
mitted for test are first measured for electrical characteristics and then placed on 
this test board and tried out. under actual working conditions, 


HOW TO SELECT YOUR 
Audio-frequency Transformer 


An article of practical helpfulness to every 
broadcast listener who wants to improve the 
quality of his radio reception 


By JESSE MARSTEN 


HE research work going on today 

is bound to upset a number of 
notions about audio-frequency trans- 
formers which have long been prev- 
alent among radio fans. For example, 
people still buy transformers by specify- 
ing the turns ratio, although the turns 
ratio is no criterion of the quality of 
a transformer. Others believe that it 
is necessary to use transformers having 
different turns ratios in the different 
stages of an amplifier, and manufac- 
turers turn out different. ratio trans- 
formers when, as a matter of fact, such 


a procedure is only an attempt to rectify 
defects that exist in the transformers. 
After all, the transformer which is to 
be used for the reception of speech and 
music must meet just one requirement 
to be classed as a high quality trans- 
former: It must reproduce faithfully 
and accurately, in the secondary circuit, 
the sound currents which are supplied 
to the primary circuit. The transformer 
may incidentally, and it is desirable that 


it should, amplify as well, i.e., step up 
the primary voltage. 
‘ Audible sound vibrations range in 
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frequency from as low as 16 vibrations 
a second to as high as 30,000 a second. 
But for all practical purposes,: such as 
the transmission of high quality speech 
and music, we are concerned, essentially, 
with the range between 30 and 10,000 
cycles a second. The lowest notes on 
the piano keyboard and the beat of the 
kettledrum are in the neighborhood of 
25 or 30 cycles while the piccolo and 


organ reed may go as high as 10,000- 


cycles. Between these two extremes we 
have every other possible intermediate 
frequency, and all possible combinations 
of frequencies such as might occur in the 
rendition of a selection by a symphony 
orchestra, a band or a chorus. Even 
when we are apparently concerned with 
only one frequency (as, for example, 
middle C, 256 vibrations a second, as 
played by a violin), other frequencies are 
involved; for harmonics’ (or over-tones ) 
are generated which are of several times 
the fundamental frequency, and the in- 
tensity of each of these overtones bears 
a certain quantitative relationship to 
the intensity of the fundamental. It is 
evident, then, that for any reproduction 
to sound natural, the transformer must 
be able to reproduce all frequencies from 
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30 to 10,000 cycles equally well over 
the entire range. 

The difference between an audio- 
frequency transformer intended for use 
in radio-telegraph reception and one in- 
tended for radio-telephone or broad- 
cast reception will at once be readily 
appreciated. In the case of telegraph 
reception we are concerned with one 
audio frequency which may be 500 cycles 
or 1,000 cycles or some other frequency 
of that order. The transformer may 
be designed to give its maximum ampli- 


fication at the signal frequency, and no 
particular thought need be given to 
what happens at the other frequencies. 


Also the transformer can be given a 
high step-up ratio so that the trans- 
former itself amplifies the signal voltage 
as much as possible. Ratios as high as 
10 to 1 have been used without detract- 
ing from the efficiency of the trans- 
former at the particular signal frequency 
used. Radio-telephone reception obvi- 
ously presents a much more difficult 
problem and introduces considerations 
which are vital to good results. 


What Frequency Characteristics Mean 


As a measure of the quality of an 
amplifying transformer we may take its 
“frequency characteristic” which shows 
the relative performance of the trans- 
former at different frequencies. Sup- 
pose we apply a given constant voltage 
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HOW AN IDEAL AUDIO-FREQUENCY TRANSFORMER 
SHOULD AMPLIFY 
FicurEe 1: The straight horizontal line shows what the amplification response should 


be for an ideal transformer with changes in frequency from 60 to 10,000 cycles; it 
would amplify all the audible frequencies with equal intensity. 
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HOW DISTRIBUTED CAPACITY AFFECTS THE HIGH TONES 
Ficure 2: In Figure 2(a)shown above, the capacity of the secondary windings has 
the same effect as though a condenser Cs were connected across the terminals. The 
high turns-ratio multiplies this capacity effect so that we have the effect of a con- 


denser Cp as shown in Figure 2(b) on the opposite page. 


The result is that the 


higher audible frequencies are by-passed around the primary winding and do not 
reach the grid of the following tube. 


at different frequencies to the primary 
of the transformer and then measure the 
voltage across the secondary of the trans- 
former at these different frequencies. 
An ideal transformer would have fre- 
quency characteristics as shown in Fig- 
ure 1. This curve shows that the trans- 
former reproduces in the secondary all 
the frequencies between 30 and 10,000 
cycles equally well. This is the ideal 
which audio-frequency transformer de- 
sign should approach. The greater the 
departure of actual transformers from 
this ideal the less desirable the instru- 
ments would be for broadcast reception. 


How Turns Ratio Affects the Quality 

The ratio of the number of secondary 
turns to the number of primary turns 
is called the “turns ratio.” When a 
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transformer is designed for a particular 
frequency, the voltage across the sec- 
ondary is equal to the voltage impressed 
on the primary times the turns ratio, 
provided the coupling coefficient is unity, 
which is very nearly the case in most 
closed-core transformers. But at other 
frequencies this is not necessarily so. 
One of the factors which is instru- 
mental in producing this effect is the 
distributed capacity of the transformer 
secondary winding. 

If, with a given number of turns on 
the primary winding the turns ratio is 
increased, the secondary turns increase 
correspondingly. The greater the num- 
ber of turns on the secondary the greater 
is the distributed capacity of the sec- 
ondary winding. This distributed ca- 
pacity behaves, in effect, as a shunt 
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WHY SPEECH IS MUFFLED 
Ficure 3: This curve shows a falling off in amplification as the frequency is in- 
creased. The high tones are lost and the result is a muffled, drummy quality to 
both speech and music. 
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across the secondary of the transformer. 


Furthermore, transformer theory and 
practice show that this secondary dis- 
tributed capacity is equivalent in its 
effect to a certain capacity in the pri- 
mary circuit, and this equivalent primary 
capacity is equal to the actual secondary 
capacity multiplied by the square of the 
ratio. Thus, if a given transformer 
that has a turns ratio of 7 has a dis- 
tributed secondary capacity of C micro- 
farads, then it behaves as though we 
had a capacity of (7)°C, or 49C micro- 
farads capacity in the primary. In 
other words, the capacity effect of the 
secondary is multiplied about 50 times 
in the primary circuit, and it behaves, 
in effect, as though it were shunted 
across the primary. This increased pri- 
mary capacity produces a great departure 
from the ideal flat frequency charac- 
teristic, and introduces considerable dis- 
tortion. 

A transformer for interstage coupling 
is generally used in connection with 
vacuum tubes as in Figure 2(a) where 


—— 
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C, represents the distributed capacity 
of the secondary. 

Figure 2(b) represents the same cir- 
cuit, except that the secondary dis- 
tributed capacity is replaced by its equiv- 
alent primary capacity. We thus have 
two reactances in parallel, the primary 
inductance of the transformer and the 
effective primary capacity. If there 
were no capacity, all the audio-frequency 
current in the plate circuit would flow 
through the primary inductance and 
would thus be effective in producing 
secondary voltage. The presence of the 
capacity, however, has the effect of 
shunting some of this audio current, 
and, as the reactance of a capacity de- 
creases with increase of frequency, it 
will shunt more of the high-frequency 
currents than the low. Also, since this 
shunt current flows through the capacity 
rather than through the primary of the 
transformer, it can have no effect in 
producing induced voltage across the 
transformer secondary. As a result we 
have progressive falling off of secondarv 
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HIGH CAPACITY ALSO PRODUCES RESONANCE EFFECTS 
Figure 4: The capacity and the inductance of the transformer form a tuned cir- 
cuit and when the distributed capacity is high, the resonance point falls within the 

audible frequencies and excessive amplification of a particular tone is the result. 
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voltage as the frequency is increased, 
and the: ideal frequency characteristic 
of Figure 1 begins to look somewhat 
like that of Figure 3. The first effect 
of a high turns ratio, which means high 
distributed capacity in interstage coup- 
ling transformers, is to produce de- 
creased amplification at the high fre- 
quencies. The distortion characterized 
hy the absence of the high frequencies 
is a muffled, drummy quality in both 
speech and music, and the absence of 
sibilants and consonants in speech. 


High Capacity Produces Resonance 
Effects 

The high distributed capacity that re- 
sults from a high turns ratio produces 
still another undesirable effect in audio- 
amplifying transformers—a resonance 
phenomenon at the particular frequency 
to which the circuit L, Cp in Figure 
2(b) tunes. This is a tuned parallel 
circuit whose impedance at resonance 
is a maximum. The voltage developed 
across it is, therefore, a maximum at 
resonance. Hence there will be a peak 
in the amplification at this frequency, 
and there will be another departure from 
the ideal transformer characteristics of 
Figure 1 which now begins to look like 
Figure 4. The distortion introduced by 
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such a transformer is obviously an ex- 
aggeration of the particular frequency 
to which the transformer constants tune, 
and this is often the explanation of why 
certain musical tones stand out prom- 
inently and conspicuously over all others 
in a particular receiver. If such a trans- 
former is used in both first and second 
stages of an audio amplifier it will be 
evident that this resonance effect will 
be multiplied in the second stage, and 
the amplification characteristics will look 
like Figure 5. 

To avoid over-exaggeration of this 
resonance effect, therefore, many manu- 
facturers recommend the use of a trans- 
former having a different turns ratio in 
each stage. This mitigates the evil of 
an over-exaggerated single frequency, 
but introduces instead two resonant 
periods. For, when each transformer 
has a different turns ratio the constants 
will be different. and L, C, (Figure 
2(b), will tune to a different frequency. 
The combined frequency characteristics 
of both transformers will, therefore, be 
of the nature of Figure 6, where two 
moderately sized resonance peaks are 
produced as against one over-emphasized 
peak in Figure 5. This procedure is 
obviously no solution to the problem of 


securing uniform amplification at all 
lee-RESONANCE PEAK 
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WHAT HAPPENS WELEN THE SAME TURNS RATIO IS USED 
FOR TWO STAGES 
Ticure 5: Jf a transformer which has a bad resonance point ts used in each of the 
iwo stages, the distortion will be multiplied oe an exaggerated resonance peak is 
the result. 
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WHAT TWO DISSIMILAR TRANSFORMERS MAY DO 
Ficure 6: The curve shown is the combined effect of using a transformer which has 
one resonance point in the first stage, and a transformer with a diferent resonance 
point in the second stage. 


frequencies. The solution is, rather, to 
make transformers which amplify all 
frequencies uniformly, and the first step 
is to avoid high turns ratio which pro- 
duces two irregularities in the ideal flat 
frequency characteristic: They are poor 
amplification at the higher frequencies 
and resonance peaks. 

The high-ratio transformer will in 
general give greater volume than the 
low-ratio transformer, though this may 
not always be the case, as it is possible 
that the loss in amplification at the 
high frequencies will neutralize the gain 
obtained at the low frequencies. In 
electro-acoustic converters it is almost 
invariably true that high quality of 
signal is inconsistent with quantity of 
signal. In the case of microphones, high 
quality of reproduction is accompanied 
by diminished output. Similarly, in the 


case of transformers, high quality can- 


only be secured at the expense of 
quantity of signal, which means that 
high ratios must be dispensed with so 
long as the usual grade of transformer 
steel is used. 


Why High Primary Impedance is 
Necessary 
The next important consideration 
which emphasizes the necessity of low 
ratios is the primary impedance of 


the transformer. Transformers are 
connected as shown in Figure 2 with 
primary in the plate circuit and sec- 
ondary across filament and grid. But, 
as the grid is at a negative potential, 
the secondary may be considered as 
though on open circuit. Therefore, the 
total amplified voltage produced is di- 
rectly proportional to the voltage avail- 
able across the primary inductance L,, 
and for purposes of discussion we may 
regard the circuit as a reactance-coupled 
amplifier. 

In a reactance-coupled amplifier the 
voltage developed across the reactance 
depends upon the ratio of the plate re- 
actance to the internal resistance of the 
tube. The greater the reactance the 
greater the voltage across it. But, when 
the reactance reaches a value of about 
three times that of the valve resistance, 
almost maximum voltage is developed 
across it. Theoretically, maximum volt- 
age is developed across the reactance 
when it is infinite, but for all practical 
purposes we may consider that maxi- 
mum voltage is developed across a plate 
reactance when its value is three times 
that of the tube resistance. For anv 


values of the reactance below this, the 


voltage developed across it will be less 
than the maximum, 
Inasmuch as the reactance of a coil 
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is directly proportional to the frequency, 
maximum voltage amplification will not 
be secured unless the above condition 
is met at all frequencies. To illustrate 
with an actual problem, consider the 
case of a transformer whose primary 
has an inductance of 10 henrys connected 
in the plate circuit of a tube with plate 
impedance of 20,000 ohms. The re- 
actance of the primary is given by 6fL, 
where f is the frequency and L the in- 
ductance. At 1,000 cycles the reactance 
is equal to 60,000 ohms, which is three 
times the plate impedance of the tube. 
Above 1,000 cycles the reactance be- 
comes greater but the voltage developed 
across it is practically constant. Thus, 
full maximum amplification is secured 
above 1,000 cycles with this transformer. 
Below 1,000 cycles, however, the re- 
actance is less than that required for 
maximum voltage, and the amplification 
is correspondingly decreased. 

The characteristics of such a trans- 
former are shown in Figure 7, and it 
is seen that the low frequencies are not 
reproduced properly. In order that the 
low frequencies be taken in by the 
transformer, its primary inductance must 
be considerably greater than 10 henrys. 
If the primary inductance were 100 
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changes are made in the weight 
-dimensions of an audio transformer, a 
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henrys, maximum amplification would be 
secured at 100 cycles and over, but fre- 
quencies below 100 would be dropped 
out. The condition, therefore, for se- 
curing the very low frequencies is that 
the primary inductance must be very 
great, in fact high enough so that its 
reactance at the lowest required fre- 
quency is three times the tube im- 
pedance. 

But high inductances cannot be se- 
cured unless a great number of turns 
are used on the iron core, and for a 
given transformer ratio the secondary 
turns go up proportionally with the pri- 
mary turns, which produces an increase 
in the distributed capacity, and a_ loss 
of high frequencies. Thus, the condi- 
tions for securing the low frequencies 
conflict with that for securing the high 
frequencies. ^s a result, unless radical 
and 


compromise’ must’ be struck between the 
conditions for securing both low and 
high frequencies. Constants must be 
chosen which will not make the low 
frequency cut-off point be too high. 

Transformers Distort 


Light-weight 


The above limitations to securing a 
flat top characteristic for an audio- 
frequency transformer are, in the final 
analysis, the result of restricting the 
weight and dimensions of the trans- 


WHAT HAPPENS WHEN THE PRIMARY INDUCTANCE IS LOW 
Ficure 7: If the inductance of the primary winding of the transformer is too low, 


the low notes are lost because they are not properly amplified. 


Speech or music 


will then have a shrill, tinny sound. 
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ANMPERE-TURNS 


THE SIZE OF THE TRANSFORMER CORE IS IMPORTANT 
Figure 8: Small atidio-frequency transformers often distort because the iron core 
is so small that it ts magnetised to the point A on the curve where variations of the 
plate current above and below this point do not produce equal voltage variations on 


the grid of the next tube. 


The flux density should be such that the magnetization 


of the core ant lie at point B on the curve. 


former. It is desirable to economize 
both. in space and weight, 
result, transformers are generally made ` 
small with not much iron. This intro- 
duces the various distortions which are 
present. 

The relationship between the various 
factors involved in the magnetic circuit 
of an iron core is shown in Figure 8, 
This curve shows the flux density, or 
number of lines of magnetic force for 


a unit cross-section of the core, .pro-. 
duced by. any magnetizing force, which — 


is proportional to the product of the cur- 
rent and the number of turns of ` wire 
through which_ it flows. ~” l 

The inductance of any winding - on a 
closed iron core; as, 
primary of an audio- -frequency transs.. 


Gr 


former, depends on the number of turns. 


_for example; the ` 


8 it is seen that a high flux density can 
and asa 


only be ‘secured by a correspondingly 
` high magnetizing force. As the d.c. 
_ plate current is fixed for any given 
` tube and operating conditions, the nuti- 
ber of turns, must be high to secure 
` the necessary magnetizing force. The 


smaHer thé cross-section the greater must 


be the number of turns. For any given 
transformer ratio this results in a cor- 
_ respondingly higher number of secondary 
turns, with. resultant increase in dis- 
tributed capacity. The consequence ‘is 
that high-frequency distortion is pro- 
` duced, as explained under the discussion 


of distributed ‘capacity. 


If the size of the transformer core 
were’ increased, a given flux could be 
produced by a smaller flux density. For 
a given tube and plate current this 


and the total flux threading the core. .would be secured with a smaller num- 


(not allowing for leakage which is- small .. 
for a closed core). For a@ given: flux 
density, the total flux threading the core 
is proportional to the cross-section of 
the core.. When the cross-section of 
core is small, as is the case in the aver- 
age amplifying transformer, the flux 
density must be high in order that a 


given flux be produced. From Figure size of the transformer increases. 


ber of turns which, in the case. of a 
transformer of given ratio, would re- 
sult in lower distributed capacity and 
less high-frequency distortion. The 
larger the transformer the less the high- 
frequency distortion. 

It can likewise be shown that the low- 
frequency distortion decreases as the 
For 
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a given flux density. and number. ‘of 
turns the total flux threading the larger 
cored transformer is - greater. 
fore, the inductance will be greater, and 
it will take in more of the low-frequency ~ 
range than a smallet : transformer. for 
reasons explained in” “the discussion fon’ 
primary . impedance. `; 2~The distortions 
thus. . produced : are a dropping“ ‘out - 
the lower’ and ` “upper. ange OF 


noe 


quiéncies. _ Be, = f 


There: .is Soer “type. of: “distortion 
introduced different from those men- 
tioned above—the introduction of new 
frequencies. This is due to saturation 
of the iron core and is most likely to 
occur in small transformers. The cur- 
rent flowing through the primary of 
the transformer may be resolved into 
two components; first, the direct cur- 
rent of the tube, and second, the audio- 
frequency alternating current. The di- 
rect current is the larger of the two, 
and produces a certain magnetizing 
force and flux density which are con- 
stant. Suppose that these values are 
such that the transformer operates about 
point A of Figure 8. Then the audio- 
frequency current produces variations 
in the flux density which produce cor- 
responding variations in voltage. 

However, equal variations of the mag- 
netizing force above and below point 
A of Figure 8 do not produce equal 
variations of flux density, due to the 
shape of the curve. In other words, the 
wave form of the secondary voltage is 
different from that in the primary of 
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‘the ‘transformer, which means that dis- 
tortions have occurred in the original 


There-~ ~sound. An alteration of the wave form 


of voltage is equivalent to the introduc- 
“tion, of frequencies other than those 
originally present. If the transformer 


were large enough to permit the direct 


current of thé.tube to magnetize the 
core to the extent indicated by _ point 
B of Figure 8, this distortion , would 
not ,occur, for equal variations” in? the 


: audio-frequency ` current above and- be- 


low point B would produce equal varia- 
tions in flux density above and below 
B, because the transformer is now being 
worked on the straight-line portion of 
its magnetizing curve. This effect -is 
similar to the working of a vacuum- 
tube amplifier on the straight-line por- 
tion of its characteristic rather than 
at the saturation point where distortions 
enter. ° 

The conclusion to be drawn is that 
the quality of an audio-frequency trans- 
former improves with increase in its 
size and the amount of active iron in 
it. Very small transformers are bound 
to give poor quality. In the past, manu- 
facturers have been guided more by 
considerations of space and weight econ- 
omy than by considerations of quality. 
This policy must now be reversed if 
high quality standards are to be main- 
tained. By proper design of the trans- 
former, by proper choice of turns ratio 
and transformer constants, and by a 
careful selection of materials, distortion- 
less transformers may be made. 


Advertising in Broadcast Programs Must Go 


I BELIEVE that the quickest way to kill broadcasting would be to 
use it for direct advertising. The reader of the newspaper has 
an option whether he will read an ad or not, but if a speech by 
the President is to be used as the meat in a sandwich of two 


patent medicine advertisements, there will be no radio left. 


To 


what extent it may be employed for what we now call indirect . 
advertising I do not know and only experience with the reactions 
of the listeners can tell. 


—HeErsBert Hoover 
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CONDUCTED BYS. Gorpon TAYLOR 


EvERY radio receiyer- vequires a careful balancing of all of its parts if the best results are to be 
obtained, Fwo receivers made from exactly the same design may give widely different results, 


_cwing to variations in the parts used, the skill of the experimenters and the locations of the 


recewer. This department.is conducted for the special benefit of readers who have built the 
radio receivers described in PopuLAR Rapio and who want to profit from the experience of 


others in operating them—to learn the little kinks that get the maximum results. 


b Š 
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The New Four-circuit Tuner with Resistance Coupled Amplifier 


UDGING from the inquiries that have 
been received by the Technical Service 
Bureau it appears that many readers who con- 
structed the Improved Four-circuit Tuner (de- 
scribed in the Jantiary issue) now wish to keep 
up with the trend of the times by converting 


their receivers into the latest type of four- - 


circuit. Below are quoted some of the most 
common questions they ask, as well as others 
from readers who are building the four-circuit 
receiver for the first time. The questions, with 
their answers, are being published for the in- 
formation of those who are contemplating con- 
struction or reconstruction of this receiver. 


Question No. 1: Why is a .00035 
mfd. variable condenser used across the 
secondary of the tuner, instead of the 
0005 mfd. condenser used in ‘all pre- 
vious four circuit receivers? 


Answer: Using a .0005 mfd. condenser it 
was found that the entire broadcast wave- 
length band was covered with only 70 degrees 
of the dial of this condenser in use. In other 
words, one-third of the condenser was not used. 
Therefore, by substituting a. .00035 condenser, 
this useless part was eliminated and the tun- 
ing was made easier in that the waveband was 
spread over one-third more dial area. Stations 


that were formerly tuned in 6 degrees apart- 


are now separated: by 8 degrees, and stations 
that were on almost the same dial settings are 
now separated. Another advantage of this ar- 
rangement is that when the two condensers are 


set on the same dial reading the capacity in the 
stabilizer circuit will be approximately one- 
third greater than that in the secondary circuit, 
and it has been found that this results in louder 
signals than are obtainable when the same ca- 
pacity is used in both circuits. 


QueEsTIon No. 2: What are the advan- 
tages of the four-circuit receiver de- 
scribed in the October issue, over that de- 
scribed in the January issue? 


ANSWER: The changes made in the layout 
of the tuning instruments, the use of low loss 
condensers and the simplification of wiring 
have all made for greater efficiency in the tuner 
and detector circuits. Increased efficiency in 
this part of the receiver naturally permits re- 
ception over greater distances, greater detector 
volume, and perhaps most important of afl— 
even greater selectivity. The advantages of 
the resistance coupled amplifier, over the old 
transformer coupled type, are also numerous. 
Resistance coupled- amplification provides dis- 
tortionless reproduction because it amplifies all 
frequencies in the same proportion. The vol- 
ume per stage of this type of audio amplifica- 
tion is slightly less than that of transformer 
coupled amplification, but to overcome this an 
extra stage has been used,. making a total of 
four stages of amplification as compared with 
three stages used in the Improved Four Cir- 
cuit. Thus with the increased detector vol- 
ume as mentioned above, plus the resistance 
coupled amplifier, the total volume is far 
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A TUNING CHART FOR THE ERS EIT 


Ficure 1: 


This chart shows how to set the tuning condenser and oscillator con- 


denser for any given wavelength when using the superheterodyne receiver described 
in Poputar Rano for September, November and December, 1923. 


greater than the average five tube receiver, 
and is greater than the Improved Four-circuit 
Receiver. To sum up, therefore, the advan- 
tages of the newest four-circuit receiver are: 
Greater volume; greater selectivity; greater 
distance; more simple and sharper tuning; bet- 
ter quality of reproduction; elimination of the 
rheostats and substitution of automatic fila- 
ment control in the amplifier. 


QUESTION No. 3: Is the “B” battery 
expense higher using the resistance 
coupled amplifier ? 


ANSWER: No. There has been a general 
belief that a receiver using resistance-coupled 
amplification proved more expensive to keep 
up because of a higher “B” battery current 
consumption. Actually, this is not so. Using 
135 volts on the plates of both a transformer 


coupled and a resistance coupled amplifier, it | 


will be found that the latter consumes less cur- 
rent, and that the “B” batteries therefore last 
longer on the amplifier with the resistance 
coupling. 

Question No. 4: Can parts used in 
the Improved Four-circuit Receiver be 
used in the new circuit, where similar 
parts are called for, as in the case of the 


- Weaver we Xe 


audio transformer, the variable condens- 
ers, etc? 


ANSWER: Yes. However, the variable con- 
densers specified in the latest circuit have an 
advantage over the old, as explained under 
questions 2 and 3 above. The audio-frequency 
transformer may be the same as the one speci- 
fied in the January issue, or any other good 
standard transformer, preferably with a turn 
ratio not higher than 5 to 1. Standard jacks 
may be used and separate potentiometer and 
rheostat will be suitable. If desired, rheostats 
may be used in place of the Amperite resis- 
tances for filament control. It must be borne 
in mind, of course, that the use of different in- 
struments on the panel will require different 
drilling than that shown in the panel layout in 
the October issue. 


Question No. 5: Can dry cell tubes 
be used in place of the six volt tubes 
specified ? 

ANSWER: Yes. The UV-199 or C-299 tubes 
may be used with good results. WD-11 or 
WD-12 tubes are not recommended because of 
their comparatively poor quality as amplifiers. 


When UV-199 or C-299 tubes-are used, the vol- 
ume will be considerably less than when six 
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volt tubes are used. This is not due to any 
peculiarity of the receiver but is an inherent 
fault of small tubes, resulting from the smaller 
size of the internal elements. To use these 


-- tubes it will only be necessary to substitute 


suitable sockets, Amperites and rheostat. The 
potentiometer will not be needed and may be 
omitted entirely, connecting the minus side of 
the detector “B” battery direct to positive side 
of the “A” battery circuit, instead of to the 
potentiometer. It will also be found advisable 
to reduce the amplifier “B” battery voltage to 
about 90 when using the small tubes. 


Question No. 6: Can a loop antenna 
be used with this new receiver? 


ANsweER: No. For best results this receiver 
requires a large antenna. A single wire, from 
150 to 200 feet in length, from receiver to most 
distant end will be found excellent. If such 
a span is impractical, however, a two wire an- 


How to Control Regeneration 


(This set was described in Poputar Rapio for 
September, 1923) 


If trouble is found in controlling regenera- 
tion in this receiver shunt the phones with a 
fixed condenser of about .002 microfarad ca- 
pacity. This does not apply in cases where an 
amplifier to go with this tuner was constructed 
in accordance with the plans given in POPULAR 
Rapio for October, 1923, as the condenser was 
shunted across the first jack of this amplifier. 

When the tuner oscillates with the tickler 
dial set at a low figure (below 50, for in- 
stance), it will be well to remove a few turns 
from the tickler coil. The ticklers on some of 
the earlier Haynes couplers were designed for 
use with tubes which did not oscillate freely 
and, therefore, required a large tickler winding 
of about 35 turns. Later couplers, designed 
for the average present-day tubes, have only 
20 turns on the tickler. If the latter couplers 
are used with tubes which oscillate poorly, it 
will be difficult to make the detector oscillate 


tenna made up of two parallel 100 foot wires 
spaced about 3 feet apart will give good re- 
sults. If available space is less than this, three 
wires may be used. An indoor aerial is not 
comparable with a good outdoor antenna. A 
loop antenna is out of the question. 


Question No. 7: Can the new re- 
ceiver be rearranged to fit into a smaller 
cabinet, or must the arrangement shown 
in the October issue be adhered to? 


ANSWER: Other arrangements are possible, 
of course. However, a change of this kind 
should not be attempted unless one has a thor- 
ough understanding of the possibility of inter- 
action between various instruments, etc. The 
layout shown in PopuLtar Rapio was made after 
careful study with a view to maximum eff- 
ciency, ease of construction and wiring. 
Changes are therefore not recommended. 


in the Haynes DX Receiver 
at the higher wavelengths. In such case add 
more turns to the tickler. 


What Causes Body Capacity Effect 


SoMETIMES hand capacity is noticed in the 
Haynes receiver. Ordinarily this is due to 
reversed connections on the variable condenser. 
Always connect the stator plates to the grid- 
leak and condenser, and ground the rotor 
plates. 

With the condenser connected wrong the ca- 
pacity effect is caused by bringing the hand in 
too close proximity to the grid circuit of the 
receiver. With the stator and rotor plates con- 
nected as explained the part of the condenser 
closest to the hand (the shaft) will be at 
ground potential. 

The last trace of this trouble may be elimi- 
nated by pasting a piece of tinfoil on the inner 
side of the condenser dial and connecting it to 
the shaft. The tinfoil must not touch the 
screw-heads in the panel, however. 


How to Calibrate the Regenerative Superheterodyne Receiver 


(This set was described in POPULAR RaDio 


for September, 
1923.) 


SoME question has arisen as to whether or 
not a tuning chart is practical with this re- 
ceiver. . That the receiver can be calibrated, 
and stations tuned in at the same dial settings 
whenever desired, is clearly demonstrated by a 
test covering a period of two weeks, the re- 
sults of which are shown in the tabulation 
below, and in the tuning chart in Figure 1.. 

This tuning chart is correct only for the re- 
ceiver with which it was made. If the design 
of the receiver as specified in PoPpuLAR RADIO 
was changed materially, the tuning chart would 
also be somewhat different. 


November and December, 


RECORD OF SETTINGS OF THE FIVE CONTROLS 
OF THE SUPER HETERODYNE 


Wave- Secondary| Oscillator | Oscillator 

length Tickler | Taps | Condenser| Coupler | Condenser 
263 40 2 21 80 15 
326 40 2 33 80 26 
337 40 2 35 80 27 
360 40 2 40 80 31 
380 40 2 44 80 34 
405 40 3 45 80 38 
455 40 3 57 80 47 
469 40 3 50 80 49 
492 40 3 66 80 52 
509 40 3 70 80 55 
536 40 3 76 80 59 
545 40 3 79 80 61 


WHAT READERS ASK « 
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CONDUCTED BY LAURENCE M. CocKADAy 


In justice to our regular subscribers a nominal fee of fifty cents per question is charged to 
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letter 
of inquiry. Subscribers’ inquiries should be limited to one question or one subject. 


> Simple One-tube Set 8 GL—variable grid leak; 


R—filament rheostat, 6 ohms; 
Question: I want to make a small |§ TEL—telephones. 


. . . . __ The coil L should consist of 65 turns of No. 
| single-tube VOCEIVET for MSG: with an in- 18 DSC copper wire on a 3% inch diameter 
door antenna. . Will you'let me have the . tube. 


circuit diagram for a layout that you - ‘al | 
would recommend? . | -Resistance-coupled Radio-fre- 
„I have no chance to put up an antenna . . quency Amplification 
as Sais hotel. will not allow it. : . Question: Is radio-frequency ampli- 
: CHARLES G. Hocson i fanon employing | resistance: coupling 
ANSWER: The circuit for the simple set you really feasible? : 
ae on the inside antenna is given in: zi E AM D AVIES 
‘The apparatus you will have to get for build- - ANSWER: Radinirenucney amplification with 
ing this little receiver is listed below: resistance coupling is applicable for high-wave- 
-L—tuning coil with sliders; length work, but it is not efficient at higher 
'VC1 and VC2—variable condensers, .0005 frequencies such as used in broadcasting. This 
. mfd.; -.- ds due to.the relatively large internal capacity 
GC—mica fixed condenser, 0005 mfd. ; of present-day vacuum tubes. 
Yo a VG oaa 


Figure 1: 4 simple regenerative circuit. 
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A Simple Crystal Circuit 


QvuEsTIon: Please let me have a sim- 
ple crystal circuit for use with a tapped 
tuning coil. 

J. K. BURNS 


ANSWER: You will find the circuit we have 
drawn for you in Figure 2. The parts re- 
quired are the following : 

L—tapped tuning coil; 

VC—variable condenser, .0005 mfd. ; 

DET—crystal detector ; 

TEL—telephones ; 

C—mica fixed condenser, .0005 mfd. 

_ The coil L may be made by winding 70 turns 
of No. 18 DSC copper wire on a tube 3% 
inches in diameter. The taps can be brought 
out to the switch points as shown in the dia- 
gram in Figure 2. 


Adequate Range of Audio- 
frequency Transformers 


Question: What, in your opinion, 
would be an adequate range of fre- 
quency for an audio-frequency trans- 
former that would be satisfactory in -an 
amplifier for reproducing speech and 
music? I mean what would you con- 
sider a good range for such a trans- 
former over which the transformer 
should give equal voltage amplification ? 

H. U. F. 


Answer: A range from 100 cycles to 5,000 
cycles, with equal amplification, will cover all 
the frequencies that give quality and charac- 
ter to the voice or musical instruments. Most 
of the transformers on the market, even now, 
do not have this range on both ends of the 
scale. 
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Figure 2: A crystal circuit that is tuned with a variable condenser. 


A Whistle from an Audio- 
frequency Amplifier 


QuesTION: I have built a set with a 
two-stage amplifier and it works well ex- 
cept for a continuous whistle that goes 
on all the time.. Can you tell me how to 
eliminate this whistle? It is not objec- 
tionable, but if it can be stopped I would 
like to know how to do it. 

HENRY J. ARBUCKLE 


ANSWER: You probably have your trans- 
formers spaced too closely together. Try plaz- 
ing them two inches apart, with the two cores 
turned at right angles to each other. Another 
precaution you might try is to place a .00025 
mfd. fixed condenser across the secondary ter- 
minals of the first transformer and a variable 
grid-leak across the secondary terminals of the 
secondary of the second transformer. If you 
try one or all of these, you will be able to get 
rid of the whistling sound and tune in the sig- 
nals by themselves. 


Varnished Cambric Tubing 


QuesTION : Do you think it is advisa- 
ble to use varnished cambric tubing or 
any other kind of insulated tubing on the 
wiring of radio sets? 

HAROLD NEAR 


ANSWER: There is hardly a place where this 
form of insulation on the wires that are used 
for connecting up a receiver is necessary. The 
use of this tubing should be discouraged on all 
wiring that is used in the radio-frequency parts 
of circuits. For covering high-voltage leads to 
audio-frequency circuits, however, there may 
be a legitimate use. 
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Adding a Stage of Radio-fre- 
quency Amplification to the 
Triple-honeycomb-coil 
Receiver 


QuesTION: I have a three coil honey- 
comb receiver which I built from plans 
given in PopuLar Rapio, and which has 
been giving me excellent results on local 
and distance reception. 

However, I would like to, if possible, 
increase its sensitivity for distance by 
adding a stage of radio-frequency ampli- 
fication to it. 

Can you show me how to do it? I un- 
derstand wiring diagrams, so if you will 
be so good as to publish the complete cir- 
cuit with the correct instruments and 
their sizes marked on it, I will be able to 
change my set over to comply with it. 

H. JAcKson SMITH 


ANSWER: We have drawn up the circuit you 
have asked for and it is shown in Figure 3. 

The parts you need, with the proper con- 
stants, are given in the list of parts following: 

L1 and L3—honeycomb coils, size L-25; 

L2 and L4—honeycomb coils, size L-50; 

L5—honeycomb coils, size L-35; 

VCl oe VC2—variable condensers, .0005 

mfd.; 

C—mica fixed condenser, .0005 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid leak; 

R1, R3 and R4—filament rheostats, 20 ohms; 

R2—filament rheostat, 6 ohms; 
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L5 GL 


AFT1 and AFT2—audio-frequency ampli- 

fying transformers ; 

Jl and J2—double-circuit and single-circuit 

jacks, respectively. 

For the first, third and fourth tubes use 
C-30l-a tubes or DV-3 tubes or UV-20l-a 
tubes. For the second tube (the detector) use 
a UV-200 or a C-300. 


High-ratio Amplifying 
Transformers 


QuveEsTIon: Does the use of high-ratio, 
audio-frequency amplifying transformers 
necessarily mean increased amplification ? 
Do you consider that the same quality of 
reproduction can be obtained from high- 
ratio transformers as from the low-ratio 
transformers ? 


FS Se 


Answer: The use of high-ratio transform- 
ers for audio-frequency amplification should 
be avoided if truthful reproduction is to be 
accomplished. 

Just because a high ratio is used with a 
transformer does not mean that the amplifi- 
cation is increased. It usually increases am- 
plification on some particular frequencies, but 
the amplification at other frequencies may fall 
off to a very low value. This, of course, pro- 
duces distortion of an extremely offensive or- 
der and should be avoided. 

A transformer should have a high primary 
impedance at low frequencies and a low dis- 
tributed capacity for the secondary windings. 
This alone is enough argument against the 
high-ratio transformer with its low primary 
impedance and its high distributed capacity for 
the secondary windings. 
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Ficure 3: A stage of radio-frequency added to the honeycomb receiver. 
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Why Tubes Cease to Operate 


Question: I came home last night 
and found that one of the children had 
turned the rheostats all the way on in my 
set and-left them that way. 

I tried to get the dinner concert and 
could hear the music but faintly, and with 
a lot of distortion. The tubes all light 
up all right, but the signals are very weak 
and the music sounds terrible. What 
can be the trouble? Are the “B” bat- 
teries “done to death?” 

Geo. D. EVANS 


Answer: The tubes have been burned at too 
high a temperature and they have exhausted 
their filament emission properties. You will 
have to get a new set of tubes. We recom- 
mend that you instruct the children to keep 
their hands off the rheostats in the future. 
Otherwise, you had better place the set in a 
position so that they cannot reach the rheostats. 


The Ground Wire and How 
to Attach It 


Question: Do I have to run the 
ground wire straight down into the earth 
underneath the spot the set stands over? 
I was told that the radiator pipe would 
suffice. | 

Which would be the best way to fasten 
the ground, and what kind of wire would 
you recommend ? | | 


W. A.G. 


P mE ~ 


ANSWER: We recommend that you fasten 
the ground wire to the cold-water pipe. The 
wire should be fastened by means of a ground 
clamp. First, scrape the pipe clean from paint 
or rust and then place the clamp around it 
and screw up on the nut and bolt that serve 
to tighten the clamp to the pipe. 

Use No. 14 rubber insulated code wire for 
the ground lead. 

The drawing on the cover of this magazine 
shows you clearly how to fasten the wire and 
the clamp. 


Super-regenerative or Super- 
heterodyne Receivers 


Question: Which type of set is the 
most popular of the two, the super-regen- 
erative circuit or the superheterodyne 
circuit? I want to build a loop receiver 
but I haven’t been interested in radio 
since the “boom” which followed the in- 
vention of the super-regenerative circuit. 

Now, when I look into the radio pub- 
lications I see nothing of the super-regen- 
erative circuit mentioned, but an older 
circuit, the superheterodyne, seems to be 

_ quite popular. 

Which of these two would you advise 
me to try to make for use with a loop 
antenna ? ) 

Harry S. ALLEN 


ANSWER: We recommend one of the super- 
heterodyne type. 
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Combination Radio-frequency 
and Regenerative Circuit 
for 5 Tubes 


QuESTION: Can you give me a circuit 
for two stages of radio-frequency am- 
plification, with a variometer-tuned input 
circuit to a vacuum tube detector and 
two stages of audio-frequency amplifica- 
tion? 

I want to control both the radio-fre- 
quency stages by means of separate po- 
tentiometers if you think that this would 
work out satisfactorily. 

However, make any changes or employ 
any means other than I have specified so 
that I can have a good set. 

Rost. HENNING 


Answer: A suitable circuit is shown in 
Figure 4. The parts that you will need, to- 
gether with the proper constants, are given in 
the following list: 

L1 and L2—primary and secondary coils of 

an ordinary variocoupler ; 

VC—variable condenser, .0005 mfd.; 

VAR—variometer ; 

RF T—radio-frequency transformer; 

C—mica fixed condenser, .0005 mfd.; 

GC—mica fixed condenser, .00025 mfd.; 

GL—variable grid leak; 

RI, R2, R4 and R5—filament rheostats, 20 

ohms; 

R3—filament rheostat, 6 ohms; 

P1 and P2—potentiometers, 400 ohms; 

AFT1 and AFT2—audio-frequency amplify- 

ing transformers; 


Jl and J2—double circuit and single circuit 

jacks, respectively. 

The tubes recommended in the Ist, 2nd, 4th 
and 5th sockets are Deforest DV-3 tubes or 
UV-20l-a tubes or C-30l-a tubes. Use either 
a C-300 tube or a UV-200 tube in the third 
socket for the detector. 


Hard Tubes as Detectors in 
Superheterodyne Circuits 


QuEsTION: Can hard tubes be used 
instead of the regular soft detector tubes 
for the second detector in a superhetero- 
dyne receiver? I have never tried to 
build such a set as yet but I intend to 
do it and want to be sure about the 
proper tubes so that I will be able to 
get a line on the proper size of “A” 
battery to use. 

WALTER A. STUART 


ANSWER: A hard tube will give good re- 
sults in the place that you have mentioned. A 
soft tube is not necessary. 


Wire for Winding Coils 
Question: What kind of wire do you 
think is best for winding the coils used 
in radio apparatus? Do you recommend 
silk or cotton covered? 
FORS 


ANSWER: Use silk-covered wire rather than 
the cotton-covered wire. 
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Binding Posts or Soldering Lugs 
= QUESTION: What is the best form of 


terminals for instruments and parts that 
are used in building radio sets? Do you 


think the parts should be equipped (by 
the manufacturers) with binding posts 


or with some form of soldering lugs? 
| Tuos. J. BENTLEY 


ANSWER: Most certainly the best terminal 
to use is the soldering lug! When a connec- 
tion is once soldered it remains permanent. By 
casually screwing up a binding post the builder 
seldom obtains a good connection. 

The leading manufacturers are discarding 
binding posts for soldering lugs and thereby 
are producing apparatus that gives better re- 
sults in the long run. 


The Best Antenna for the Four- 


circuit Receiver 


QuEsTION: What is the proper length 
of antenna to use with the four-circuit 
set employing five tubes? Would it. be 
better to use three or four wires instead 
of a single-wire antenna? 

GEO. REMLY 


ANSWER: A two-wire antenna of about 125 
feet length will give the best results for se- 
lectivity and sensitivity. A two-wire antenna 
is better than a single wire on account of the 
added capacity gained in the antenna circuit by 
the addition of the second wire. If the an- 
tenna of 100 feet-or over cannot be put up, a 
four-wire antenna of shorter length will help 
to increase the signal strength. 


_.WHAT READERS ASK 
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The Superheterodyne on an 
Outdoor Antenna 


= Question: I have been troubled dur- 
ing the last three months by interference 
that I have always thought came from a 
neighbor with a single-tube single-circuit 
receiver. But now I am wondering if the 
trouble can come from another cause. Is 
it possible that a superheterodyne, work- 
ing on an outdoor antenna, could radiate? 

The reason that I suspect that this can 
be the cause of the trouble is that there 
are only three of us in the neighborhood 
that had receiving sets. And when the 
chap that had the single circuit set moved 
away I thanked my stars and thought the 
trouble was over. | 

However, to my great surprise, it kept 
on the same as ever and I have checked 
up on the chap who has the “super.” I 
can see him across the air shaft and 
whenever he puts his hands to the dials 
and searches for a new station I hear the 
birdies begin to sing. 

7 | SAMUEL UNDERWOOD 

ANSWER: It is possible for the ordinary su- 
perheterodyne receiver to radiate at the fre- 
quency of the local oscillator if the coupling 
of this circuit and the outdoor antenna circuit 
is rather close. 

It is for this reason that the superheterodyne 
should be used on a loop only unless the sec- 
ond-harmonic oscillator or some other method 


is used for keeping the local oscillator cur- 
rents from the antenna. 


CONDUCTED BY Dr. 


New Crystal Theory Assumes 
Movable Molecules 


In an interesting series of papers on the 
theory, and practice of the crystal detector 
published in the Wireless World (London),* 
Mr. James Strachan sets forth a new idea’ of 
what. it is that makes a crystal and a cat- 
whisker operate to detect a radio signal. 

: The- essential action of a crystal detector 
consists, it will be remembered, in a rectifica- 
tion of the electric current. Of the radio-fre- 
_ quency oscillations that surge from both direc- 
tions against the contact of the crystal and 
the catwhisker only those moving in. one di- 
rection get through. The reverse pulses are 
stopped. The crystal is, essentially, a one- 
way valve for the electric current. 


The new theory assumes that this rectifying 
action takes place altogether in the surface. 


layers of the crystal. The molecules of galena, 


for example, are assumed to be a little: less 


rigidly fixed in this surface layer than in -the 
mass of the crystal. .These surface molecules 


can move around a little ; can’ turn sometimes’ 
on their axes as a cork’ om the: surface of a; 
river will turn over and over as, it floats: down. 


‘stream. It is assumed, furthermore, that ‘the 
electric properties of a galena molecule are not 
the same in all directions. ` > ` 

It follows that if all the molecules in the 
surface layers are turned, say, on their ends, 
the conductivity across the surface will: be 
different than when all the molecules . are 
turned on their sides. Furthermore, if all the 
molecules are on end the conductivity may be 
greater in one direction than in ‘the other, for 
the molecules may be more „permeable. to, the 
current in this direction than in the reverse one. 
The molecules, in other words, may themselves 
be tiny rectifiers. 

To the casual observer iti may seem that this 
suggestion merely substitutes tweedledum ‘for 


“The series began in the Wireless World for May 
21, 1924, and ended in the issue for July 16, 1924. 
The theory here quoted is explained in the "second 
article, “A New Theory of Contact Detectors,” in the 
issue for May 28, 1924, vol. 14, pages 245-249. | 
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tweedledee. For the mystery of why a crystal 
rectifies it merely substitutes the other mys- 
tery of why a molecule rectifies. But this is 
not quite a fair criticism. Mr. Strachan’s pa- 
pers—which contain; by the way, many useful 
facts about crystal detectors—will have per- 


` formed a real service if they focus the atten- 


tion of crystal students on the importance of 


the surface layers, possibly only three or four. 


atoms deep, with which the catwhisker actually 
makes its contact. 
It is somewhere in this surface layer that 


we will find the secret of crystal action. To. 


the Editor of this Department it seems prob- 


able that the most important. part of this sur- 


face layer is the film of adsorbed gas. 

On any solid surface, especially on the sur- 
face of any metal, there is always a tightly 
attached layer of atoms of gas, mostly the 
oxygen and nitrogen gases of the air. It is 
this attached gas—called the “adsorbed” gas— 
so .difiicult to detach during evacuation from 
the tungsten parts of tubes. 

There is one of these layers. of adsorbed 
gas two or three atoms’ thick ‘on, the surface 
of every crystal and on every catwhisker point. 
The exact nature-of the adsorbed layer will 
depend“ on the chemical composition of the 
crystal, on the nature of- its crystal surface 


-just at that point and on its past history, for 


example, on its cleanliness. 
Nobody. knows how this layer of stuck-fast 


„gas ` atoms- will affect electric conductivity 


across the gap. The matter should be studied 
by eos and by radio engineers. 


Cold: Waves: as Radio Benefactors 


THE ideas: of the celebrated: French expert, 
M. Reginald Bureau, to the effect that an in- 
timate ` relation exists between radio transmis- 
sion and. the weather disturbances called “cold 
waves” and “hot -waves,”*: has: received im- 


* The conclusions of M. Bureau were described in 
this Department of PoruLar Rapiro for September, 
1924, page 307. Popurtar Rapro will publish soon a 
more complete description of this imporiink work 
from the pen of M.. Bureau himself, 
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portant confirmation by the United States Bu- 


reau of Standards. 

` The Bureau has been observing: the daylight 
signal strength at Washington’ of ‘the long- 
wave signals from the transatlantic radio sta- 
tions at Tuckerton and New Brunswick, N. J. 
“The signal strength was found,” says the ofh- 


cial statement, “to be quite uniform during. 
most of the year, as was to be expected ‘from 
the moderate distance of transmission, but with”: 


the coming of the cold waves of January, 1924, 
the ‘signals rose to more than twice their nor- 
mal ‘strength. . At the same time there were de- 
viations of many degrees in the ‘apparent di- 
rections of the sending stations, as indicated 
by the radio- compass, even in the forenoon 


. when long-wave 'compass bearings are gener- 


ally free from errors. 

“The end of the series of cold waves in 
January did not at once restore transmission 
conditions to the uniformity of autumn and 
‘early winter but left a condition of instability 
which persisted .through the comparatively 
mild cold of February and early March. Dur- 
ing this time the signals frequently fluctuated, 
going to high values for a few hours and then 


returning to normal without any obvious con- 


nection with weather conditions. After March 


19 these irregularities entirely ceased and trans- 


“mission again became normal.” 


tIn a press statement! issued by thé United States 


Department of Commerce, for release September- 28, 
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Observations made on other long-wave sta- 
tions indicate, the-Bureau goes on to say, that 
when the‘ transmitting and receiving station 


‘are 50 kilometers (31 miles) apart the large 


variations. of: signal’strength are not observed. 
These. variations are large at distances of 250 
or 300'kilometers (155 to 186 miles) but grow 


- less -again .at 400 to 700 kilometers (249 to 
- 435 miles.) > / i | 


It: is apparent, the Bureau remarks, that 
“either the part of .the atmosphere concerned 


: with the signal variations lies much below the 


Heaviside Layer (80 to 100 kilometers) or that 


weather phenomena are correlated with atmos- . 


pheric action at much greater heights than ha 


. 


hitherto been supposed.” | 


If we may trust the correlation obtained by - 


M. Bureau in France between the rise of air 
currents over the mountain mass of the Alps 
and the disturbances of radio transmission, it 
is probable that both of these suggestions made 
by the Washington authorities will prove to 
have truth in them. In any event, it is apparent 
that the correlation between. radio and the 
movement of air currents can no longer be 
neglected in radio theory. Exactly what this 
correlation is, is the problem that the radio 
engineers and the weather experts now find 
themselves expected to solve. 


Whether some method of avoiding or cutting | 


out static interference can be worked out from 
his conclusions is something which Captain 
Bureau himself says he cannot foresee. 
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“From a photograph made especially for POPULAR RADIO 


- WHERE SHORT WAVES ARE GENERATED AT THE EIFFEL TOWER 


The Commandant of the great French radio station at the Eiffel Tower, in Paris, 

is demonstrating to Mr. Delano, Paris correspondent of Poputar Rano, a part of 

the apparatus used to generate the 45-meter waves and other waves of less than 
100 meters which have been used in recent tests from this station. 


- 
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Do 45-Meter Waves Disclose the 


Heaviside Layer? 

THE experiments conducted in France last 
year by General Ferrié on transmission at a 
wavelength of 45 meters have produced some 
evidence favorable to the real existence of 
the Heaviside Layer. . It is found that obser- 
vations of the signal strength of the funda- 
mental and its first harmonic at different dis- 
tances from the transmitting station are most 
easily interpretable on the hypothesis that the 
waves have been reflected downward from the 


- supposed conducting layer. 


In reporting the results Commandant Mesny 
of General Ferrié’s staff says: “The results 
are well explained by the hypothesis of a re- 
flecting action in the high atmosphere. This 
action, very intense at night, is not negligible 
in the daytime. But the existence of a con- 
ducting layer is not yet proved in an irrefut- 
able fashion. For this the tests must be con- 
tinued to give a greater number of observa- 
tions and should be modified to give greater 
precision.” * ae 

It is announced that additional tests are now 
being conducted. | 


Shall We Try Electrolytic 
Detectors Again? 


One of the most interesting among recent _ 
phases of radio development is the tendency 
to resurrect devices that were tried out and. 


discarded in the early days of radio. An in- 
stance is the electrolytic detector, once one of 


the most important instruments of the radio 


experimenter. .. SB ase 
This device consisted essentially of a very 


*“The Very Short Waves,” second pee by René 
Mesny. L’Onde Eléctrique (Paris), vol. 3, pages 99- 
110 (February, 1923). 
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fine wire—usually of the kind called Wollas- 
ton wire—that just touched the surface of a 
ten percent solution of sulphuric acid or of 
some other conducting compound. The hook- 
ups and the operation are substantially the 
same as for a carborundum crystal detector 
which uses a biasing potential. 

Although this electrolytic detector was aban- 


_doned years ago because the galena and cat- 
_whisker combination was found to be more 


sensitive, it is possible that it is now worth re- 


. considering, especially for the modern reflex 
and other circuits in which a simple detector 


is combined with one or more vacuum tubes. 
Two: authors have advocated recently the 
revival of the electrolytic device by experi- 


-menters who want to try something new.* 


This is good advice. In every branch of sci- 
ence it is profitable, once in a while, to over- 
haul the discarded apparatus of previous pe- 
riods. Advances in other lines may have made 
these once rejected devices much more valuable 


than when they were laid away. 


* “Electrolytic Detectors and Dig Valves,” by 
James Strachan; Wireless World (London), vol. 13, 
pages 533-534 (Jan. 23, 1924). Bi ts the 

iquid Detector,” by Jacques Avon; Radio (San Fran- 
8, pages 17-18 -(August, 1924). 


cisco), vol. 6, no. 


_ The latter article contains constructional informatión. 


Loudness of Sounds Depends 
ee on Frequency 


THE progress of science is continually prov- 
ing that things are not always what they seem ; 
sometimes they are not even what they sound 
like. The latest instance is the conclusion that 
the apparent loudness of sounds, as guessed at 
by the person who hears them, is not a real 
measure of their physical intensity. It all de- 


pends on the frequency (that is, the pitch) of 
the sound. 


a 
a= 


A STANDARD HOOK-UP FOR THE ELECTROLYTIC DETECTOR 


The detector consists of a very fine wire, preferably of platinum or gold, the ex- 

treme tip of which dips just into the surface of a solution of sulphuric acid in a small 

dish, A second, larger electrode, makes contact with the acid and completes the 
circuit. 
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RADIO APPARATUS USED IN DEVICE TO TEST HEARING 


Dr. Harvey Fletcher, one of the engineers who has been working on sound and on 

human hearing, is testing the hearing of the seated patient by means of the port- 

able audiomgter, a machine in which oscillating vacuum tubes and audto-frequency 

circuits are arranged to produce ‘test peas of standard frequencies and of VANALE 
oudness. 


This is one of the newest conclusions from 
the’ extensive investigations“of sound that have 
been under way for some years in the Labora- 
tories of the Western Electric Company.* It 
is one of the results of the fact that the hu- 
man ear is not a simple physical instrument but 
is a most ‘complex mechanism, responding to 
different sounds in different and very compli- 
cated ways.t+ With unusually loud sounds the 
ear introduces more or less distortion, so that 


* “The Dependerice of the Loudness of a 
Sound Upon .the Energy in the . Various ‘Prequency 
Regions of the Sound,” by ` Fletcher and: J. 
Steinberg. ` Physical: Review - (Corning, N: Y.) vol. - 
24, pages 306-317; (September, - 1924)... ' 

t Some aspects of the modern theories of hearing 


were described in this o e of POPULAR Ravio š 


for July, 1924,; -pages 85-88.- e . 


Complex. 


a mere change in the physical intensity of a 
sound may produce an apparent change in its 
quality, due entirely to, the miperiecHons of 
the human ear. 

There is small doubt that these fundamental 
studies of sound and ‘of human hearing will 
prove, in the end, to have as much importance 
for the practical enjoyment of radio as in any 
‘other direction. As we have remarked before 
in this Department, successful radio reception 
is as much a matter of the ear as of any other 
part of the receiving equipment. Unless we 
understand the ear-machine as well as we can 


--we will not be able to fit our electrical and 


acoustical apparatus to its. peculiarities. 
Designers of loudspeakers are giving greater 
Sheed to this research than formerly. 
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Complete Theory for Standing cycles... By comparing this- known frequency 
with greater and greater frequencies—using an 


Waves on Wires oscillograph or some similar indicator—one ar- 


aks i rives, in the end, at standards of frequency 
WitH the growing use of radio waves and covering the usual radio range. | 


the necessity for controlling this use—as, for The other method of obtaining a primary 
example, in the official regulation of broad- standard starts from a direct measurement of 
casting stations—there has developed an in- . a length, not of a frequency. A system, of 
creasing need for ways of standardizing wave- standing electric waves of short wavelength is 
meters. The ordinary wavemeter does not. set up on two parallel wires. The nodes of this 
measure directly either wavelength or fre- system are determined by a current-indicating 
quency. It measures resonance; resonance of or a voltage-indicating instrument. Measure- 
the incoming wave with a certain specified and ment of the distance between these nodes, con- 
marked setting of the wavemeter. In order  veniently made with an ordinary yardstick, 
that this be read off as a wavelength it is nec- permits the determination of the wavelength 
essary that the wavemeter shall have been cali- (and, therefore, of the frequency) of the elec- 
brated by comparing its various settings with tric waves composing the standing-wave system 
known standard waves. : on the wires. : 

To obtain these standard waves there are This standing-wave method was proposed 
two methods in more or less common use. and used in the early days of radio, even be- 
One of them starts from a tuning fork or fore the tuning-fork system was developed. 
some similar standard of frequency. The tun- Later it dropped out of use until it was re- 
ing fork is known to vibrate, say, 200 times a vived about two years ago by Messrs. Dun- 
second. That is, it has a frequency of 200 more and Engel of the United States Bureau 
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` ` THE OSCILLATOR THAT PRODUCES STANDING WAVES: ON WIRES 
This apparatus is used in the laboratories of the United States Bureau of Stand- 


ards to generate the high-frequency oscillations used in setting up. standing wave 

systems on the two parallel wires, the. ends of which are. shown at the left of the 

photograph. The loop attached to the wires picks up. the energy from the ‘trans- 
sitting loop attached to the block ‘that carries also the oscillating. vacuum tube. 
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General Btectrie 


HE MADE THE NEW MEASUREMENT. OF THE ELECTRON “ 
Dr. A. W. Hull (standing at the left) is the engineer who devised ‘the eae 
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method of measuring the electric charge of an:eleċtrõn; using the emission” of | elec- 
trons from the hot filament of a vacuum. tube, Seated. at the table is Dr.” Saul - 
Dushman, well known for his investigations into methods of producing ‘nearly ° 


: : ~ perfect vacua. -- + -> 


of Standards.* Now the Bureau has released 
a second paper describing the complete mathe- 
matical theory of this method.} 

The complete mathematical calculations of 
the waves on the wires, and of their commu- 
nication to the wires from the generating oscil- 


lator, show that if certain very small correc- | 


tions are applied the method is amply accurate 
for standardization purposes. Experimental 
comparison with the alternative tuning-fork 
method indicates, also, that the two methods 
are in sufficient agreement. 

This development paves the way toward 


more simple calculations of wavelength that 


may prove useful to the amateur. 


*“A method of measuring very short radio wave: 
ee and their use in me eguency standardization,” 
Dunmore and F Engel. Proc. Inst. o 


dio Engineers. (New York), uae 11, pages 467-47 


(Qetober, 1923). Reviewed in Porutar Rapio for 
ruary, 1924, page 209. 

7 “Theory. of Determination of - Vitraradio Fre- 
guencies by Standing Waves on Wires,’ by August 
Hund. Scientific Papers of the Bureau of Standards 
(Washington, D. C.), vol: 19, no. 491, pages 487-540. 
ee June 23, 1924; manuscript: date -February, 
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New Determinätioñ òf the Charge 
on an Electron 


The velocity- of -light is one of these; another 
is-the intensity; of gravitation ; others are the 


freezing point of water, the atomic weight of 
oxygen, ‘the’ mysterious “Planck’s: constant” 
that lies, we do not yet know how, at the root 
of the: _ relation’ between | ether, ‘waves and 
matter. . a = 


QUANTITATIVE. physical science is. based Ón a 
comparatively small“*number ofi well-established ~ 
numbers, the so-called~“Constants, of Nature.” 


. number of molecules of gas in given space, the _ 


Among, these constants—the veritable foun: 


dation” stones of modern science—none has 
more importance than the “electronic charge,” 
the amount of electricity that resides on a sin- 
gle electron. Perhaps it is better to say the 
charge that “constitutes” a single electron; for 
we have no information about what an electron 
really is. 

The values assigned to this charge of one 
electron rest, in the main, on the famous work 
of Dr. R. A. Millikan, who caught single elec- 
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trons on falling oil drops of microscopic size 
and then determined the electric charge ac- 
quired by the oil drop. Subsequently Millikan’s 
value for this constant has been confirmed in 
several ways and now it is again verified in a 
new way, from a study of the escape of elec- 
trons from hot wires, exactly as they escape 
from the filament of a vacuuin tube such as 
we use in radio. 

The idea of doing this goes back to a Hun- 
garian physicist named Schottky, who calcu- 
lated that if the escape of the electrons from 
a filament followed the laws of chance—in ad- 
dition, of course, to the special laws of elec- 
tronic movement—the current produced by the 
electrons would show certain determinable va- 
riations. Expressing this in radio language, 
the filament-to-plate current of a grid-less 
tube, operating under unchanging conditions, 
will not be absolutely constant but will show 
certain variations depending on the probability 
laws which govern the escape of the electrons 
themselves. 

Dr. A. W. Hull and Mr. N. H. Williams, 
of the Laboratories of the General Electric 
Company, have now tested this effect, using a 
radio-frequency amplifier by which the varia- 
tions of the electron escape are increased to 
audibility.* This permits a calculation of the 
charge on the electron; the results agreeing 
within less than 2 percent with the value for 
this constant derived by Millikan. 

The accepted value of this electronic ates 
is now 4.774 X 10—" Electrostatic Units; 
which means, in ordinary units, that if a cur- 


* “Determination of ‘e’ from Méasurements of the 
Schrott Effect,” by Albert W. Hull and N. H. Wil- 
liams. Science (Lancaster, Penna.), vol. 60, page 100 
(August 1, 1924). 
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rent of one millionth of an ampere flows in a 
wire for one second some six million millions 
of electrons will have gone through the wire. 


Four-electrode Vacuum Tubes 


THE discussion of the “solodyne” circuits 
(called in Europe the “unidyne”), as described 
last month in this Department, has revived in- 
terest in. the use of the types of vacuum tube 
containing an extra grid. A number of cir- 
cuits for use with such tubes, either with or 
without the high-voltage “B” battery, have 
been published in magazines by European ex- 
perimenters.* 

These four-electrode tubes can be used in 
two ways. One of these ways is illustrated by 
the solodyne circuits. In these, the extra grid 
is used to pull the electrons from the filament 
and to shoot them over toward the plate, thus 
replacing, in part at least, the duty of the high 
potential on the plate. 

The other way of using the extra grid is in 
hook-ups for the multiple use of the tube. 
For example, an audio-frequency oscillation 
may be handled on one of the grids while a 
radio-frequency oscillation is being handled on 
the other grid. Or two separate oscillations 
not far from each other in frequency may be 
handled on the two grids at the same time. 
The tube becomes, in effect, two separate tubes 
using the same vacuum, the same filament and 
the same electron stream, but different grid- 
to-plate circuits. 


* For example, a one-tube receiv er, the hook-up for 
which is reproduced herewith, is described by “A. 
G.” in the Wireless World (London), vol. 
418-421, 455-459 (July 9, 16 and 23, 1924). 
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HOW THE FOUR-ELECTRODE VACUUM TUBE MAY 
BE USED IN A WELL-KNOWN STANDARD HOOK-UP 
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Are Vitamins a Form of 
Ether. Waves? 


EVERYONE: is familiar with the discovery of 
the vitamins, those. mysterious substances sup- 
posed to be present in very small amounts in 
certain foods and`to be grease) to life’ and 
health. fic 
It is supposed, o to be a 
content of another . vitamin in cod: liver oil 
that makes that medicine so valuable i in rickets 
and'in some similar diseases. 

“At first sight all this seems a long way from 
radio. Why should these mysterious. chemi- 
cals in food be considered as having anything 


-to do with the physics of ether waves? 


Yet it seems that they do. The first inkling 
of. any relation was the discovery, made some 
years ago, that ultra-violet light, and. possibly 


‘other forms of. ether waves, could “substitute” 


for vitamins in the cure of rickets. Children 
affected by this disease were cured by expos- 
ing their bodies to ultra-violet radiation (usu- 


‘ally in the form of sunlight) as well as by 


giving them the vitamin of cod liver oil. 


The next step was the remarkable discovery © 
‘that the exposure of food to ultra-violet light 


appeared to give the food an anti-rickets prop- 


erty, much as though the ether waves had gen- 


erated some vitamin in the food.* 


Finally 
some experiments at Yale University appear 
to indicate that the action of cod liver oil in 
curing rickets is not due to any supposed “vita- 
mine” at all, but to the fact that this oil, as 
well as some other substances, has the prop- 
erty of giving off ether waves similar to, if 
not identical with, the rays of ultra-violet light. 
In this case at ‘least, the “vitamin” is very 
probably nothing but an ether wave. 

To the physician and physiologist these. re- 
sults are profoundly interesting—one of the 
most important discoveries, ‘it is quite possible, 
that have been made in this century. To the 
radio engineer and the physicist the chief in- 


terest lies in this renewed evidence of the 


close relation between the reactions of living 
matter and the multitudinous waves and “rays” 


- which physics is just beginning to explore.t 


* This fact appears to have been discovered inde- 
pennti by Professor A. F. Hess of Columbia and 
Steenbock of the ane of Wisconsin. 

See Science (Lancaster, Penna.), 60, page 224 
T 5, 1924) and page 269 (September 19, 


+ Compare “Do Radio Waves Affect Living Crea- 


rn OPULAR Rapio for October, 1924, pages 352- 
360. 


Radio Equipment of the 
Leviathan 


THe radio installation aboard the famous 


Leviathan is described in a recent issue of the 


Radio Service Bulletin.* 
The ship possesses a 6-kilowatt Western 


-* Radio Service Bulletin (issued by the Bureau of 
Naveauon . Department of Commerce, Wash- 
ington, D. C. j, no. 39, page 8 (September 2, 1924). 
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From a photograph: made for PopuLaR RADIO 


THE RADIO-COMPASS ANTENNA ON 
THE LEVIATHAN 


This cage antenna erected on top of the radio 
room of the LEVIATHAN serves to obtain the 
radio bearings. 


Electric telephone tube transmiéter, a 2-kilo- 
watt spark transmitter and a 750-watt Western 
Electric duplex telephone and telegraph trans- 
mitter. “The receiving equipment consists” 

says the Bulletin, “of two navy receivers, types 
S. E. 1,420 and 1 899, respectively, and two navy 
universal amplifiers. The telephone transmit- 
ter is also provided with a receiver.’ A navy 
coupling tube unit for the receivers permits 
simultaneous transmission and reception; that 
is, one operator can send or receive traffic on 
600 meters wavelength without interfering with 
the transmission or reception of traffic on 2,400 
meters, 


THIS department is conducted by PopuLaR RADIO LABORATORY for the purpose of keeping the 

radio experimenter and the broadcast listener informed concerning the newest inventions and the 

approved developments in radio equipment. Only such apparatus as has been tested and 
endorsed by the Laboratory is noted in these columns. 


LOUDSPEAKERS SOCKETS AND ADAPTERS 
Super-speaker; Jewett Radio & Phonograph Co. Cushioned socket; Illinois Radio Co. 
Magnavox reproducers; Magnavox Co. Socket cushion; Illinois Radio Co. 
Manhattan loudspeaker; Manhattan Electrical Sup- Socket; King Quality Products, Inc. 
ply Co. ; “Thorobred” socket; Marshall Gerken Co. 
EAN loudspeaker; Mozart-Grand Co. Double contact tube socket; Mazda Radio Mfg. Co. 
Atlas loudspeaker; Multiple Electric Products Co., 
Inc. T ee g " a ë BATTERY CHARGERS AND RECTIFIERS 
Music Master loudspeaker; Music Master Corp. Handy battery charger; Interstate Electric Co. 
Loudspeaker; Wm. J. Murdock Co. Simplex battery charger; Interstate Electric Co. 


RADIO CABINETS 


Solid mahogany cabinets; Nassau Cabinet Co. Kic-O rectifier; Kimley Electric Co., Inc. 
; Recto-filter; Mu- Rad Laboratories, Inc. 


E a battery charger; Interstate Electric 


DIALS +. ‘ 
Dials; King Quality Products, Inc. - : PONING INDUC TANDE WEES x i 
-a Velvet vernier’ ‘dials; National Co. ener variomcters; Kellogg Switchboard & Sup- 
HE ADPHONES: Stn as Kellogg x variocoupler; Kellogg Switchboard & Sup- 
Radioceive headset: Mozart-Grand Co. t aaor Universal ‘variometer; Langbein & Kaufman: 
Red-head phones; Newman-Stern Co. Variable clarifying selector; Langbein & Kaufman. 
Red-Seal headset; Manhattan Electrical: Supply Low-loss tuner; A. C. Lopez & Co. 
Co. -Controlometer; Malone-Lemmon Products. 
Headset; Kellogg Switchboard & Supply Co. Cockaday coils; McConnell Cable & Specialty Co. | 
Radio phones; Wm. J. Murdock Co. Precision selector; Moskowitz & Herbach. 7 


AN EXCELLENT INSTRUMENT Ei 


Name of instrument: Audio-frequency ampli- 
fying transformer. 

Description: A well designed and carefully 
built instrument. The core is large and the 
laminations are of suitable thinness. The 
impedance of the primary winding is suf- 
ficiently high. at low frequencies and the 
distributed capacity of the secondary wind- 
ing is low. This gives a good amplification- 
frequency curve with equal amplification at 
extremely low and extremely high fre- 
quencies. Equipped with soldering lugs. 
The whole assembly is contained within a 
polished metal shell. 

Usage: In an audio-frequency amplifying cir- 
cuit as an interstage coupling. 

Outstanding features: Equal amplification over 
a wide range of frequencies. High ampli- 

= fication. Totally enclosed and protected 

iaae PREA A Aaa from moisture. Terminals brought out to 

Sealed in melat. shell. and terminals EY soldering lugs. 

out to soldering lugs. Maker: Karas Electric Co. 
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' A LOOP THAT FOLDS COMPACTLY- _ 
Name of instrument: Folding loop antenna. ’ 


Description: Made of well finished wood with=" l 


a central sliding portion which: slides up 


-and down and opens and closes the wind- 


ings. The windings are. of . stranded 
cable mounted on insulating strips. 
They are tapped at six places for ob- 
‘taining various wavelength ranges. The 
loop: revolves on a ‘pedestal which also 
- contains a magnetic: compass so that the 
direction of .the received station may be 

` .logged-as well as the tuning. 
ee With any radio frequency set that op- 

erates from a loop antenna. 
Outstanding features: Portability. Fine work- 
manship. High conductivity. Neat and 
finished appearance. Tapped windings. 
halon insulated. Equipped with a com- 


Maker. “A mplifex Manufacturing Corp. 


SWITCHES 
Improved switches; Jos. W. Jones Radio Mfg. Co., 


King, switches; King Mfg. Co. 
Mac-kontrol; Mack Co. 

Switches; Martin-Copeland Co. 

Keelock ‘switch; Metro Electric Mfg. Co., Inc. 
Automatic selector switch; R. Mitchell Co. 


BATTERIES Os ee 7 
i “Kic-O”". Storage. “B”. batteries; Kimley Electric 
0., 
Ruevoody “iorazt “A” batiery; National Carbon 


Co., Inc 
Eveready dry- cell “A,” a and “C” batteries; 
National Carbon Co. .» Inc. 


RECEIVING SETS 


zn piiony receiver; Jones Radio Co. 
ennedy receiver; Colin B. Kennedy Co. 
Broadcast receiver; Magnavox Co. 
Mercury receiver; Mercury Radio Products Co. 
s “Michigan” receiver; Michigan Radio Corp. 
g: ” receiver; Midwest Radio Corp. 
“Moon” receiver; Moon Radio Corp. 


Clear stale aid small hard suber pipe. 


A HYDROMETER pe STORAGE “R” 
BATTERIES 

Name of instrument: Hydrometer. 

Description: The hydrometer ‘float is con- 
tained in the outer glass shell with a rub- 
ber bulb at one end, for drawing up the 
electrolyte, and a small rubber tube at the 
other end, for inserting into the battery 
vent hole, 

Usage: In connection with storage batteries 
tor determining the state of charge or dis- 
charge. 

Outstanding features: Clear view for the scale 
readings. Can be used with all storage “A” 
and “B” batteries. 

Maker: Bemco Mfg. Co. 
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Locking arrangement that permits folding and 
taps brought out to binding posts. 


“Murad” receiver; Mu-Rad Laboratories, Inc. - 
Murdock neutrodyne receiver; Wm. J. Murdock 


“Kodel receiver; Kodel Mfg. Co. 
Monarch receiver; Krasco Mfg. Co. 
Liberty 5-tube receiver; Liberty Transformer Co. 


CRYSTAL DETECTORS 


Wonder .fixed detector; Lego Corp. 
Miller-B-metal crystal; H. Miller Radio Co. 
Ar one crystal; Mineral Products Co., 

M.” crystal; s . Sales Co. 
NAA’ meter tested crystal; Newman Stern Co. 


TUBES 


Vacuum tube; Magnavox Co. 
Myers tube; E. B. re Paige Ltd. 
Solodyne tube; Nutron M fg. Co. 
Matched tube; Nutron -Mfg. Co. 


Marion folding ree Marion Electrical Supply Co. 
Portena folding loop; J. Nazely Co. 


PHONOGRAPH ATTACIIMENTS 


Vemco reproducing unit; Jewett Radio & Phono- 
graph Co. 

i homograph attachment; Morrison Laboratories, 
“Atlas” ts Con dnc. attachment; Multiple Electric 
Products 
“Accuratune”’ Mydar 


honograph 
Radio Corp. ne 


attachment; 


i RADIO APPARATUS B 


THIS department is conducted by PoruLar Rapbio LABORATORY for the purpose of keeping the 
radio experimenter and the broadcast listener informed concerning the newest inventions and the 


approved developments in radio equipment. 


Only such apparatus as has been tested and 


endorsed by the Laboratory is noted in these columns. 


LOUDSPEAKERS 


Super-speaker; Jewett Radio & Phonograph Co. 
Magnavox reproducers; Magnavox Co. 
Munhatay loudspeaker; Manhattan Electrical Sup- 


ply 
Mozart budirki: Mozart-Grand Co. 
say loudspeaker; Multiple Electric Products Co. a 


Music Master loudspeaker; ge: Master Corp. 
Loudspeaker; Wm. J. Murdock Co. 


RADIO CABINETS . 
Solid mahogany cabinets; Nassau Cabinet Co. 


DIALS > EN 
Dials; King Quality Products, Inc. - 
-,, Velvet vernier’ dials ; National Co. 


HEADPHONES: 


Radioceive headset; Mozarh-Grand Co. E ag Ca 


Red-head phones; Newman-Stern Co. 
Red-Seal headset; Manhattan Electrical: Supply 


Co. 
Headset; Kellogg Switchboard & Supply Co. 
Radto phones; Wm. J. Murdock Co. 


Sealed in metal shell and terminals brought 
out to soldering lugs. 
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SOCKETS AND ADAPTERS 


Cushioned socket; Illinois Radio Co. 

Socket cushton; Illinois Radio Co. 

Socket; King Quality Products, Inc. 

“Thorobred’” socket; Marshall Gerken Co. 

Double contact tube socket; Mazda Radio Mfg. Co. 


BATTERY CHARGERS AND RECTIFIERS 


Handy battery charger; Interstate Electric Co. 
Simplex battery charger; Interstate Electric Co. 
rhe handy battery charger; Interstate Electric 


Kic-0 rectifier; Kimley Electric Co., Inc. 
Recto-filter; Mu- Rad Laboratories, Inc. 


TUNING INDUCTANCE UNITS y 


Kenese Y variometers; Kellogg Switchboard & Sup- 

p 

Kellogg ‘variocoupler; Kellogg Switchboard & Sup- 
ply Co. 

Universal variometer; Langbein & Kaufman. 

Variable clarifying selector; Langbein & Kaufman, 

Low-loss tuner; A. C. Lopez & Co. ; 


.Controlometer; Malone- Lemmon Products. 


Cockaday coils; McConnell oe & SRE Co. 
Precision selector; Moskowitz & Her 


AN EXCELLENT INSTRUMENT 


. 


Name of tnstrument: Audio-frequency ampli- 


fying transformer. 


Description: A well designed and carefully 


built instrument. The core is large and the 
laminations are of suitable thinness. The 
impedance of the primary winding is suf- 
ficiently high at low frequencies and the 
distributed capacity of the secondary wind- 


ing is low. This gives a good amplification- 


frequency curve with equal amplification at 
extremely low and extremely high fre- 
quencies. Equipped with soldering lugs. 
The whole assembly is contained within a 
polished metal shell. 


Usage: In an audio-frequency amplifying cir- 


cuit as an interstage coupling. 


Outstanding features: Equal amplification over 


a wide range of frequencies. High ampli- 
fication. Totally enclosed and protected 
from moisture. Terminals brought out to 
soldering lugs. 


Maker: Karas Electric Co. 


{ 
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WHAT’S NEW IN RADIO APPARATUS 


"A LOOP THAT FOLDS. ‘COMPACTLY 


Name of instrument: Folding loop antenna. 
Description: 
a central sliding portion which: slides up 
‘and down and opens and closes the wind- 
ings. The windings are. of .stranded 
cable mounted on insulating strips. 
"hey are tapped at six places for ob- 
‘taining varidus wavelength ranges. The 
loop- revolves on a ‘pedestal which also 
- contains a magnetic: compass so that the 
direction of .the received.station may be 
‘logged-as well as the tuning. | 
Vidoes With any radio frequency set that op- 
erates from a loop antenna. ~ 
Outstanding features: Portability. Fine work- 
manship. High conductivity. Neat and 
finished appearance. Tapped windings. 
Well insulated. Equipped with a com- 


a, y 


pass. ` 
Maker: Amplifex Manufacturing Corp. 


SWITCHES 
Imi none switches; Jos. W. Jones Radio Mfg. Co., 


King ‘switches; King Mfg. Co. 
Mac-kontrol; Mack Co. 

Switches; Martin- Copeland Co. 

Keelock ‘switch; Metro Electric Mfg. Co., Inc. 
Automatic . selector switch; R. Mitchell Co. 


BATTERIES ` “> na 
“RCO. ’. storage’, “B” batteries; Kimley Electric 
Co nc. 
Eveready storage “A” battery; National Carbon 


Eveready Arcen “A,” “B” and “C” batteries; 
National Carbon Co., Inc. 


RECEIVING SETS 


Symphony receiver; Jones Radio Co. 
ennedy receiver; Colin B. Kennedy Co. 
Broadcast receiver; Magnavox Co. 
Mercury receiver; Mercury Radio Products Co. 
.. “Michigan” receiver; Michigan Radio Corp. 
““Miraco” receiver; Midwest Radio Corp. 
“Moon” receiver; Moon Radio Corp. 


Clear scale and small hard rubber pipe. 


A HYDROMETER FOR STORAGE “RB” 
BATTERIES 


Name of instrument: Dinie 

Description: The hydrometer | float is con- 
tained in the outer glass shell with a rub- 
ber bulb at one end, for drawing up the 
electrolyte, and a small rubber tube at the 
other end, for inserting into the battery 
vent hole. 

Usage: In connection with storage batteries 
ior determining the state of charge or dis- 
charge. 

Outstanding features: Clear view for the scale 
readings. Can be used with all storage “A” 
and “B” batteries. 

Maker: Bemco Mfg. Co. 


Made of well finished wood with=" . 
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, d, 
Locking arrangement that permits folding and 
taps brought out to binding posts. 


“Murad” receiver; Mu-Rad Laboratories, Inc. - 
Murdock neutrodyne receiver; Wm. J. Murdock 


Co. 
“Kodel” receiver; Kodel Míg. Co. 
Monarch receiver; Krasco Mfg. Co. 
Liberty 5-tube receiver; Liberty Transformer Co. 


CRYSTAL DETECTORS 


Wonder . fixed detector; Lego Corp. 
Miller-B-metal crystal; Miller Radio Co. 
Ar iH sacra crystal; Mineral Produce Co.. 

P.M.” crystal; M.P.M. Sales Co. 
NAA meter tested crystal; Newman Stern Co. 


TUBES 


Vacuum tube; ‘Magnavox Co. 
Myers tube; E. B. Myers Co., Ltd. 
Soo tube; Nutron Mfg. Co. 
Matched tube; Nutron -M . Co. 


LOOPS 


Marion folding jeep Marion Electrical Supply Co. 
Portena folding loop; J. Nazely Co. 


PITONOGRAPH ATTACIIMENTS 


Vemco reproducing unit; Jewett Radio & Phono- 
graph Co. 
honorari attachment; Morrison Laboratories, 
“Atlas” phonograph attachment; 
Products Co., ne. 
“Accuratune”’ 
Radio Corp. 


Multiple Electric 


” phonograph attachment; Mydar 


L pee d 
Low losses and soldering lugs. 


AN EFFICIENT PORCELAIN SOCKET 
Name of instrument: Vacuum-tube socket. 
Description: Moulded of porcelain, which is 
then glazed. The spring contacts are 
progr and are brought out to soldering 
ugs. 

Usage: For mounting standard sized vacuum 


tubes. 
Efficient. Well made. 


Outstanding features: 
Neat in appearance. 
Maker: M. M. Fleron & Son. 


j ae MANATEE A hatin a 


Knob turns on dial for vernier. 
VELVET TUNING 


Name of instrument: Vernier dial. 

Description: Made in two pieces; a rotating 
dial and ‘vernier knob. Moulded bakelite. 
The increase in rotation ratio is accom- 
plished by a train of offset rollers located 
inside the vernier knob. 

Usage: Attached to a condenser or a variable 
nae inductance. as a vernier rotation con- 
tro 

Outstanding features: Extremely smooth ac- 
tion. No “play? or backlash. el made 
and of good appearance. 

Maker: National Co. | ; 


JACKS 


EEO PUTAR RADIO: ET 


_ PHONE: PLUGS . 
Be „jack; "Wm; 5. “Murdock Co. SSN 


_ Plug; Jos.. W.- Janes. Radio, Mfg.. Co., “Tene a 
“` Phone blug; Martin-Copeland Co. ‘ ; ‘ 


7 AUDIO: FREQUENCY. TRAN SFORMERS 


Harmonik + audio-frequency” transformer; Karas 
. Electric: ‘Co. - : 
g -Aulie transformer; Kellogg Switchboard 
s pply a 
Dai Audio- frequency - “trarisfor'mer; Liberty Trans- 
t -v former (Co. 


Marle Engineering 


- ` Audio- frequency transformer; R. Mitchell Co. 
Audio- Ri aa transformer; Modern Electric 


M 
“Push-pull” Modern Electric Mfg. 


` Audio frequency. transformer; 


transformer; 


atin frequenti transformer; Nation ` Trans- 
former Mfg. 0. 


Audio-frequency transformer; New York Coil Co. 


SETS IN KIT FORM 


Super-heterodyne kit; Liberty Electric Corp. 
poets Ag 4-circuit tuner; Morrison Electrical Sup- 


Kh "for "Roberts? circuit; J. Nazely Co. 


RHEOSTATS . 
Rheostat; hi nue ja Radio Mfg. Co., Inc. 
Rheostat: Quality Products, Inc. 


l Marshall-stat: Sohal Electric Co. 
RADIO- FREQUENCY TRAN SFORMERS 


“Intermediate wave transformer; Jefferson Electric 
0. 

y ario-transformer; Langbein & Kaufman. 

Air-core R. F. transformer; Liberty Transformer 


. 0. 
Radio-frequency ‘transformer; Marle Engineering 


New York Con Co. 
Herb ach. 


Radio-frequen ey transformer; 
-Superformer; Moskowitz & 


Mere ved” jacks; Jos. W. Jones Radio Mfg. Co., 


Shar-grip jacks; Martin-Copeland Co. 
Non-solder jack; Metro Electric Mfg. Co., Inc. 
Piug jack; Wm. J. Murdock Co. 


VARIABLE CONDENSERS 
Variable condenser; Kellogg Sw itchboard & Sup- 


ply Co. 
Red "Seal variable condenser; Manhattan Electrical 
Supply Co 
Super-vernier. condenser; Martin-Copeland Co. 
Variable condenser; Mignon Electric Mfg. Co. 
Se-Ar-De condenser; R. Mitchell Co. 
“National” condenser; National Co. 
Variable condenser; New York Coil Co. 
“Niagara” mignon condenser; Niagara Sales Co. 
Lombardi condenser; Lombardi Radio Mfg. Co. 


MISCELLANEOUS ACCESSORIES 


I. C. S. radio handbook; International Corre- 
spondence Schools. 

Voltmeter; mna Supply C 

“A” and “B” battery voltmeter; Jewell Electrical 
Tastrameat Co. 

Lagh taug arrester; 


“Snow white” fluid; J. W. Johnstone. 
“Color-cap” connectors; Howard B. Jones. 
Radio record book; e; Kasper Brothers Co. 
Contact points; King Quality Products, Inc. 
“Korker” combination tool; Korker Products Co. 
Lefax radio handbook; Lef ax, Inc. 
Alcohol blow torch; Lenk Mfg. Co. 
Liberty terminals; Liberty Transformer Co. 
“Listen-in” radio record; Listen-In Publishing Co. 
Spone aerial -and counterpoise; Mack Co. 

arco. neutralising :- condenser; Martin-Copeland 


J ewell Electrical Instrument 


Co. 
“Bull dog” mast seat; Mast Seat Mfg. Co. 
* Moon radio-log; Moon Radio- ‘Corp. , 
_ Electro-magnetic unit; Mozart-Grand Co. 
Home-study course; National Radio Institute. 
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WHAT'S NEW IN RADIO APPARATUS 


GOOD WORKMANSHIP | 
Name of instrument: Vernier variable con- 
denser.. 


Description: The Plates and the end plates are 


made of hard:"aluminum. All the other 
metal parts are of brass. Hard-rubber in- 
sulation is employed in two long, thin strips. 
The bearings are of generous dimensions 
and fit snugly. The connection to the rotor 
is made through a spiral strip of phosphor- 
bronze. 

Usage: In any radio- -frequency circuit as a 

` method of tuning. 

Outstanding features: Good workmanship. 
Careful assembly. Low losses. Good con- 
nection to rotor element. 

Maker: Gardiner and Hepburn. 


A MICA CONDENSER THAT CAN BE 
ADJUSTED 


Name of instrument: Small mica-dielectric 
_ condenser. | 
Description: A built-up capacity unit with di- 
electric of mica. The plates, which are fan 
- shaped, can be swung around by means of 
a slotted screw which fits an ordinary 
screwdriver. This varies the capacity. 
- Equipped with soldering lugs. 

Usage: In any circuit where a small capacity 
condenser is used; The capacity may be ad- 
justed tothe correct value. 

Outstanding features: Well made. Neat in 
appearance. Variable Capacity 

Maker: Sterling Mfg. Co. 


NOVEL COUPLING CONTROL 

Name of instrument: Double-coil mounting. . 

Description: This mounting is made of 
moulded parts, and the coupling between 
two honeycomb coils may be varied by 
means of a dial on the panel to which the 
mounting is fastened: The motion is con- 
trolled by a cam and a spring. 

Usage: In a honeycomb outfit for varying 
coupling between two coils. 

Outstanding features: Cotls may be mounted 
inside the set and the coupling varied from 
the outside by means of a dial, 

Maker: Wireless Electric Co. 
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Radion insulation and soldering lugs. 


Slot for screw-driver adjustment and soldering 


lugs. 
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. This list of apparatus approved by the Poputar Rapnio LABORATORY will 
be continued as a part of the WHAT’S NEW IN RADIO APPARATUS 
department until all instruments,;-parts and complete sets have been in- 
cluded. The. listing i is alphabetical by manufacturer’s name and the install- 

l ment in this issue goes only to the end of the letter M. 
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CONDUCTED BY KENDALL BANNING 


Wuar little kink have You discovered for increasing the efficiency of your set? What 
helpful bits of radio information have you picked up that will be of use to the other fellow? 
PoPpuLaR Rapio will pay one cent a word for items for this department, and a monthly 


prize of $10.00 in addition for the best contribution. Send your items to Listening In 


Editor, PopuLaR Rapio, 627 West 43rd Street, New York City. 


The Net Result of the has here created a great industry. The 

Radio Conference imagination of a nation, awakened at last 

ue : to radio’s great mission, had clearly 

HE striking feature about national pointed the way for enduring accom- 

= radio conferences is the contrasts plishment when the Third National Con- 

which they present. Four years ago at ference convened in Washington on Oc- 
this season, there was but one broadcast- ` tober 6th. 

ing station and, from a national point of The public demands continued broad- 

view, no one was very much excited casting, more broadcasting, better broad- 

about radio broadcasting. Three years casting, and broadcasting which is de- 

ago there were but three broadcasting pendable at all hours during all seasons. 


stations worthy of the name. Two years To put it lightly, this is a very large or- 
ago at this time, the First National Radio qer., But, in this day, no one will show 


Conference had been held, and the Sec- surprise when it has been filled in its en- 


ond was contemplated for the spring. By tirety, particularly after one has seen 
that time, several hundred broadcasting with what dispatch and common sense 
stations had sprung into existence. the complexities of this broadcasting 
There were still a great many people business are handled by this almost spon- 
who Š poke of radio CG s fad. In taneous assemblage—the radio confer- 
the light of radio's gigantic strides dur- ence. Division into committees greatly 
ang Ne Veal, ONG AS apt itO feel, when facilitates the work. Seven committees 
considering attitudes of the past, that his have considered seven phases of the one 
memory is playing silly tricks upon him. great problem. 
We speale.of radio's gigan ae Committee No. 1; allocation of wavelengths 
during the year. If one speaks literally tOr all classes of radio service; 
this is wholly incorrect. As an art, Committee No. 2; allocation of wavelengths 
radio’s great steps were taken almost ten E ts gos problems oe 
years ago. . The radio we now enjoy;was 'broxdeästing:- 
effected basically almost ten years ago. . Committee No. 4; marine radio communica- 


l tion; 
Radio was ready then! Those who have _ ‘Committee No. 5; amateur radio problems, 


` 


had to do with the shaping of radio’s his- Committee’ No. 6: interference probleme 
tory must now deplore the lack of that | Committee No. 7; interconnection of broid- 
bit of imagination needéd to take earlier casting stations by wire and radio. 


advantage of opportunity. pnagiiavion As a result of the. reports of the seven 
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committees, the final recommendations to 
the Secretary of Commerce are made by 
the Co-ordinating Committee and, no 
doubt, these recommendations will rapid- 
. ly find their way into common practice. 


We may confidently expect less inter- 


ference from telegraphic radio service; 
ship to shore service will now almost com- 
pletely abandon wavelengths previously 
used in and near the broadcast bands. 

The broadcasting band will be ex- 
` tended and a re-alignment of the various 
classes of service will take place, thus 
making room for more of both the better 
_ class of stations and stations designed 
for local work. 

Bands designed for amateur work are 
also to be extended and a real opportu- 
nity given to amateurs to aid in the de- 
velopment of the very short wavelengths 
—wavelengths below ten meters. 

The use of radiating receivers is se- 
verely criticised and the public is ex- 
pected to co-operate with the manufac- 
turer in abolishing this nuisance. 

Other interference, such as that due to 
commercial electrical systems of various 
sorts, are to be studied in co-operation 
with manufacturers and distributors of 
electric current with a view to its gradual 
elimination. . 

Some experimentation with stations 
using powers up to 50 kilowatts is to be 
allowed in an- effort to ascertain whether 
such powers can serve any useful purpose 
without blanketing smaller stations. 

Definite short wave bands are to be al- 
lotted exclusively to radio interconnection 
work. 
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In welcoming. the memibers óf“the con- 


ference to Washington, President Coo- 


lidge stressed the importance of the part 
in the life of the nation which radio now 
plays. In opening the conference, Secre- 
tary of Commerce Hoover státed that im- 
provement in radio programs is essential 
and pointed out that this could most eas- 
ily be brought about by the interconnec- 
tions of stations, as in this way the pro- 
grams of the large centers of art and mu- 
sic and all classes of events of public in- 
terest may be brought to the remote 
localities. 

At this time, greatest dependance for 
interconnection may be placed in the tele- 
phone line. It is to be hoped that depend- 
able interconnection by radio will soon 
come about. The use of a few super 
power stations and continued advances in 
the use of the short waves should insure 
success of this. method. 

Radio programs must be kept free to 
the consumer. Interconnection of sta- 
tions by radio is cheap. Wholesale inter- 
connection of stations by wire in most 
cases proves prohibitive because of ex- 
pense. Who is ready to advance the 
funds? Still no serious attempt has been 
made to answer the question we have 
heard so long, “Who is to pay for radio?” 

Radio will continue to be paid for by 
the good will which accrues to those who 
furnish programs. Let us have more of 
them and better ones. Let us have occa- 


sional radio interconnection of our sta- 
tions with those in Europe and, above all, 
a great deal of interconnection of stations 
in Canada and the U. S. A. 


—PauL GOoDLEY 


i a 


Kadet & Herbert o 
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These six tiny pieces of radio apparatus—and every one of them warks—were made 
by radio amateurs. From left to right may be seen two receivers, a dry battery, a 
crystal set, a loudspeaker unit and another crystal set. 
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A Tuner to Hang on Your Wall 


O the radio experimenter who | com- 
bines . 


ment. A fan witha fanciful-mind, up 


in Winnipeg; sends in the :-following . de- 
scription of a novel version of the four- - 


circuit REE 


The: ‘accompanying photographs illustrate a - 


simple and inexpensive-way of giving rein to 
one’s fancy ~in the. matter - of- experimental 
hook-ups. An old (or new) picture frame, a 
“panel”. of heavy cardboard,, the. usual assort- 
ment of* radio- parts—and ‘the thing 1s done, < 
The cardboard or composition panel (such 
as, artists: use) is held snugly in place by nar- 


row. strips of wood which, in turn, are held in . 


place by screws angled into the frame at their 
edges. Wider strips of wood, similarly fast- 
ened, are used wherever needed to furnish ad- 
ditional support to such heavy parts as con- 
densers or transformers. 

Behind the frame is a light box frame of 
thin wood which has been added, partly to 


FRONT AND BACK VIEWS OF THE TUNER 
The picture at the left shows the front view of the tuner. built by John E. Fillmore; 
it is designed to be hung on the wall likè a picture. 
of the set, showing the tuner and detector in the upper section and the amplifiers — 

in the lower section. t- 


imagination’: with: technical - 
skill the creation of. unique forms of 
receivers isa source.of constant’ amuse- . 


sired, an outfit arranged in this manner can 
bat: 


maam ee 


At the right is the rear view~ 


screen the “works” and partly to enable: th 
frame to stand upright on a table. A stri 
of wood across the rear of this framewor 
supports posts forthe battery leads. If dè? 


be hung conveniently on the wall with the 
teries concealed by a near-by picture, -~ 
Previous ‘to the -installation. illustrated,- thi 
frame held a satisfactory one-stage tuned ‘radi 
detector: and- one-stage audio hook-up. = d 
.The present photographs show an arrang 
ment of the Cockaday four-circuit _tuner- 
also very satisfactory. On an indoor aeri 
consisting of wires.strung about in the attic, i€ 
brings in stations from Edmonton, . Wert 
( 


and San Francisco to Dallas and Fort Wo 
Pittsburgh and Buffalo. Our local station 
government monopoly) comes in on the loud? 
speaker with a splendid volume and excellent 
quality of tone. 

Referring to the illustrations; the switch at: 
the top is now used as an “A” battery cut- -offi 
This is a great convenience in case one wishes 
to leave the outfit “all set” for a local broad- 
cast and ready to be turned on by any one who 
is unable to remember that there are three 
rheostats that must be turned off (and all off!) 
when one is tired of listening. 

In the middle of the panel are seen the two 
condenser dials and between them the switch 
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| surely this. form of nuisance -is being 
removed. A fan in Worcester, . Masës., 
"reports | a unique source of this trouble: 


ae = 
"e. -. 


F 2 ahg tans: fro. the. bank-wound coil seen be- 
: < tweeti- the! condensers in the ‘ ‘rear” view. The 

2 thrée - ‘rheostat knobs need no pointing out. 
ihe ‘plug is shown in the detector jack, while 
~ the second-stage audio jack is. to the left with 


two posts for the loudspeaker below. _ 

“In the rear view all the parts can be readily 
identified: except, perhaps, the third. tube, the. 
point of which barely shows. 


-i Owing to the very light wei ht of the North- 


ern Electric Peanut tubes used, rio Support was 
needed for the sockets other than the ordinary 


bell wire used in the wiring. If heavier“tubes 


and sockets are used a light shelf across the 
framework should be used to support them.. 
In. case one strikes a- hook-up which seems, 
to him to be final in its answer to his needs, it. 
is ‘a simple thing to obtain a more substantial - 


panel: and to rebuild the- set with more direct . 


leads and better connections. _ 
—J OHN E. FILLMORE 


Interference from a Heating Pad. 
: THE hunt for: interférence is being: 
pursued’ relentlessly, and © ee! but 


For some weeks my radio receptions had 


been interrupted by a noise resembling that 


of a spark set. This noise could not be tuned 
out at any wave between 200 and 700 meters. 
The noise was at times continuous, at other 
times intermittent--(on for. four or five sec- 


_onds,-théh off for three or four seconds) ; it 


finally. became so pre ie that a search was 
made. - The trail finally led to an ‘electric 
heating pad in’ which the thermostat contact 
had évidently become burned. When on low 
heat, the spark was too small to cause a break, 
but on high heat the spark i in combination gave 
off sufficient heat to cause the thermostat con- 
tacts to open, thus ‘causing the interruptions. 

‘No attempt was made to determine the dis- 
tance. to which this interference extended; 
however, it; was determined that no trouble was 
experienced. one block away. The sets .which 


were. troubled were within 100 feet of the 
house i -in ‘which the pad was being used. `- 
, ; —C. W. KINNEY 
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SCHOOLBOYS LEARN TO BUILD RADIO SETS IN SCHOOL 
“Reading, *riting and *rithmetic,” the three Rs.that constitute the -basis of an edu- 


cation, are now augmented in- the Chicago public schools by radio.. 


Here. -are the 


young 1a of Chicago Boys Club No. 5 who are Peng a course in NE EE: 
receivers. 
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| AMATEURS B 


E EA By ALBERT G. CRAIG 


How to Test “B” Batteries 

NEVER test a “B” battery by short- 
circuiting it with a screw-driver, or with 
any piece of metal, to see if you get a 
good spark. This will ruin a good bat- 
tery in a short time. 

Don’t use a cheap pocket voltmeter ! 

Use a high-resistance voltmeter that 1s 
made for: this purpose. . 


How i to Stop Radiation from a 


Single-circuit Receiver 


¿A SINGLE stage“ of radio-frequency 
amplification added in front of-your sin- 
_ gile-circuit receiver will cut out radiation 
from your antenna. The radio-frequency 
aniplifier itself should never be allowed 
to oscillate, however. “Neutralize” 
first stage in the same manner as a neu- 
trodyne and thus be sure that you are 
not disturbing your neighbors’ reception. 


Controlling Regeneration in a,. 


Transformer-coupled Radio- 
frequency Amplifier 


ProBaBLy the simplest method for 
controlling regeneration in a radio-fre- 
quency set, employing transformers for 
interstage coupling, is to use a potentio- 
meter connected across. the “A” battery 
with the lever connected to the grid re- 
turn of the amplifier tubes in question. 

This allows the free grid potential of 
the tube to be varied, so that the tend- 
ency of the tube circuit to oscillate can 
be controlled. 


the - 


Keep Radio Apparatus Away 
from Open Windows 


NEVER let the radio set stand before 
an open window. It might rain and the 
set would be damaged if it were to get 
wet. Even if the set were not touched 
by the water itself, it might be damaged 
by the moisture carried in by the atmos- 


‘phere. 


The Best Ground 


Use a water pipe (preferably the cold- 
water pipe) for the ground to your re- 
ceiving set. It will almost invariably 
give you better results than other 
grounds, such as the radiator, the gas 
pipe or fire escapes. Of course, it does 
no harm to use them all at once if you 
like, then you will be sure of getting at 
least one good one. 

Usually the cold-water pipe is suffi- 
cient, however. 


Be Careful in the Use of Solder- 
ing Fluids or Fluxes 


NEVER use too much fluid or flux 
while soldering a joint between two 
wires or between a wire and a terminal. 
If you use too much it may bubble 
and run down into the windings of coils 
or into the insulation between jack ter- 
minals, or it may produce a semi-con- 
ducting path across any piece of insu- 
lating surface. Use only enough! And 
be careful with what you do use. Don’t 
spill it. 
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HINTS FOR AMATEURS 


The Correct Resistance of Rheo- 
stats for Various Types of Tubes 


THE problem of determining the cor- 
rect resistance of rheostats often con- 
fronts an experimenter who likes to de- 
sign and build his own equipment. The 
proper resistance to use depends on the 
voltage of the “A” battery and the nor- 
mal current that the tube operates on 
most satisfactorily. 

For WD-11 and WD-12 tubes on 1% 
volts a 6-ohm rheostat is satisfactory. 

For UV-200 or C-300 tubes on 6 
volts a 6-ohm rheostat should be used. 

For single C-301l-a or UV-201-a tubes 
or any % ampere tubes on 6 volts a 30- 
ohm rheostat is proper. 

For two C-30l-a or UV-201-a tubes 
in parallel a 20-ohm rheostat will suffice. 

For four of these tubes in parallel a 
6-ohm rheostat will be sufficient. 

For UV-199 or C-299 tubes on 4% 
volts use a 30-ohm rheostat. 

For 216-a tubes use a 6-ohm rheostat 
on 6 volts. 


Use No Shellac or Paint on Coils 


NEVER paint the coils you use in 
radio apparatus with any kind of paint, 
varnish or filler. Never use any ma- 
terial of this nature to stick the turns 
of wire tightly together. If you do you 
will add to the losses in the coils. 


Switching Tubes Around to 
Increase Their Efficiency 


You may be able to get an increase in 
efficiency equal to as much as 50 to 75 
percent by merely switching the tubes 
around in the different sockets in your 
set. 

First tune in a signal, and then take 
two of the tubes from the sockets and 
reverse them, putting them each in the 
other’s socket. 

Keep on doing this in various combi- 
nations until you hit on the particular 
combination that gives you the loudest 
results. 


‘meter. 
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A Wavemeter Is a Handy 
Instrument 


INCLUDED in the experimenter’s list 
of apparatus should be a good wave- 
This is just as true in the case 
of the experimenter who limits his work 
to receiving apparatus as to the man who 
goes in for research work on both re- 
ceiving and transmitting equipment. 

Keep one handy and it will help you 
in designing your new coils or choos- 
ing the right size of condensers for use 
with the right size coils. 


Sets That Work Without 
Outside Antennas 


IF you cannot put up an outdoor an- 
tenna for any of a number of reasons, 
you do not have to be deprived of the 
enjoyment that you would get from own- 
ing a radio receiver for broadcast recep- 
tion. 

There are a number of manufacturers 
that have successful receivers that work 
on a small loop. You can buy one of 
these and obtain really good results. 

The set may be a radio-frequency set, 
or a super-heterodyne, or a reflex re- 
ceiver. 


Effect of Poor Connections 
in Jacks 

SOMETIMES a set will cease function- 
ing or will function poorly on the last 
stage of audio-frequency amplification. 
This is almost always due to a poor con- 
nection in the jack that precedes the 
last stage or in one of the preceding jacks 
in other stages. 

If you have this trouble, look in be- 
tween the small silver contacts in the 
jacks and notice whether or not they 
close properly when the plug is with- 
drawn from them. Sometimes the 
springs weaken and do not allow them 
to close as they should. 

The remedy is to take out the jack 
and bend the offending spring back into 
position, and then to replace the jack. 


ITEMS of general interest that you ought to know; bits of useful information that 
-every radio fan ought to know. 


CONDUCTED BY DaAvip LAY 


A 


Tide Affects Wavelength 


AN amateur radio transmitting station was | 


established recently by the American Radio 
Relay League for the purpose of communicat- 
ing with the schooner Bowdoin on her return 
from the Arctic. After the transmitter had 
been rigged up an unaccountable shifting in 
the length of the transmitted wave took place. 
It was finally discovered that the rise and fall 
of the tide was responsible. The counterpoise 
was erected directly over the water and the 
tide changed its effective capacity. 


370,000 Radio Sets on Farms 


THE special survey made by the United 
States Department of Agriculture shows that 
there are now more than three times as many 
radio receiving sets in use on the farms in 
this country than there were only a year ago. 
The latest estimate would indicate that there 
are 370,000 radio sets now in use by farmers. 
The radio market news service by the Depart- 
ment of Agriculture is partially responsible for 
this rapid increase, as it is now broadcast from 
so many stations that farmers in almost any 
section of the country* are able to receive the 
latest quotations with relatively low-powered 


receiving equipment. poets 
. xæ * ; 


Radio Helps Break a 
Telegraph Strike 


WHEN the telegraphers working on the news- 
papers in Canada recently went on strike, the 
broadcasting station of the Toronto Star sent 


out news bulletins ‘at regular intervals during . 


the day, so that the papers in the various sec- 
tions of Ontario were able to get the latest 
news in spite of the telegraphers’ strike. 
* 
How Radio Would Operate in 
Time of National Emergency 


On Defense Day, September 11, a test was 
made of tke possibility of linking up the broad- 


casting stations of the nation so that in times 
of peril or national emergency the people of 
the entire nation might be reached instantane- 
ously by the government. Seventeen stations 
took part in the test. It is calculated that at 
least 25,000,000 persons heard General Per- 
shing deliver his Defense Day address: 


* * * 


Freak Requests by Radio Fans’ 


REQUEsTs that come to broadcasting stations 
range from the care of radio sets to the pos- 
sibilities of success in farming on the Virgin 
Islands. The desire for the return of missing 
persons figures in a large number of requests; 
one large station reports that the number of 


requests for help in locating missing wives and 


missing dogs is running about even. Curiously 
enough, no requests have been received ask- 
ing for assistance in finding lost husbands. 


x * * 


Lightship Combines Radio and 
. Submarine Signals 


l Tae Nantucket Shoals light vessel is sound- 
ing radio fog signals and the submarine oscil- 
lator synchronously.-—-Véssels equipped with 


‘ radio and- submarine signal receivers may de- 


termine their distance from the light vessel 
with accuracy. The radio fog signal sounds, 
every ninety seconds, groups of four dashes 


'for sixty seconds and then is silent for thirty 


seconds. - The’ submarine oscillator sounds 
three groups of six blasts every ninety seconds, 
thus: six blasts of one second each, twelve sec- 
onds silent; six blasts of one second each, 


‘thirty-one seconds silent; silence between blasts 


in group, 3.5 seconds. In each reception of the 
characteristics of the signals the first dash of 
the radio fog signal and the first blast of the 
oscillator are sounded simultaneously; the dif- 
ference in time in seconds between the recep- 
tion of the dash and the blast multiplied by 


‘1.000 gives the distance in yards separating the 


observing vessel from the light vessel. 


636 


— S Á ~ 2 


BROADCASTS © 


A- New Record for Amateurs 


Durinc~the transpacific tests arranged by 
the -American Radio Relay: League, W. 


constitutes a new world’s record for amateurs, 
as the distance by air line between..San Pedro 
and Waihemo is 6,900 miles. The previous rec- 
ord was held-.by Carlos Braggio of. Bernal, 
Argentina, and Ivan: O’Meara `of: Gisborne, 
New Zealand, who communicated over a dis- 
tance of 6,400 miles. | 
* * * 


Play First Presented by Radio 


“SILENCE,” a crook play by Max Marcin, 
which is now running on Broadway, was first 
presented by radio from station WGY. This 
is the first time that'a company of players have 
had “the privilege of interpreting an author’s 


script without first witnessing a stage produc- . 


tion—at least for any play that has been actu- 
ally produced on the stage. 
i i * * * 


Radio Calls Fire Chief Back | 
: to Duty 


WHEN the assistant fire chief of Hartford, 
Connecticut, died recently, the chief of the fire 
department, John C. Moran, was deep in the 
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the aurora itself made no perceptible difference. 
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ANOTHER RADIO THEORY UPSET 


The most important observation, about, radio phenomena that Donald MacMillan 
brought back from his Arctic trip was to the effect that the aurora borealis—con- 
trary to the. accepted theory—has no effect whatever upon radio reception. Intense 
eléctrical storms were frequent in the vicinity of the North Pole and they were 
often so severe as to make radio reception impossible, but the explorer found that 


637 


Canadian woods on a hiinfing trip. It was nec- 


essary that the ‘chief -be-recalled at once, so a 
calls was_broadcast from-WBZ. The message 


l 3. - reached.Mr; Moran:by way ‘of an Indian’ guide 
Magner of San Pedro, California, succeeded -. 
in establishing communication with Frank D.. - 
Bell of. Waihemo, New Zealand. - This work ' 


—and he hurried back to duty -in Hartford.: 
C Mr ag A E ee ipni 
Rescued from’ Burning Plane 
eg Rod | 


F LYING on the ‘route from “Alicante, Spain, 
to Oran,. Algeria, a-postal seaplane: took - fire 


_récently following a break in the gasoline feed 


pipe. The airplane was forced to make a 
landing in the sea and the aviators had just 
time before they struck the water to send out 
a radio call for help. A motor boat. set out 
promptly from Oran and succeeded in rescu- . 
ing the aviators from the burning wreckage. 


Machinery Controlled by Radio 


AN interesting “experiment in the remote 
control of heavy machinery by radio was car- 
ried out at the Wembley Exposition in Eng- 
land. A 500-kilowatt rotary converter in-: 
stalled in the Palace of Engineering’ was fitted 
with a starting and stopping mechanism that ` 
operated from a.radio receiver. When the 
transmitting station, ‘several miles away, sent 
out a given signal the great machine slowly 
swung into motion; and five minutes later was | 
stopped by another type of signal from the 
same transmitting station. > 
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The above snapshot of the Arctic 


. .- Ship Bowporn was made at Wiscasset, Maine. 
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Fake. “Inspector” Steals. >. Broadcasting: Station Uses- Sug 
“ o Radio Sets > s o Cane for Drapery = : 
Rapio customers - sof -a‘large New York: City- INsTE: ap of the ordinary: heayy~ fabric 
sporting goods store weré recently . victimized . peries. which are used to eliminate» reverber 
by an old burico: game dressed up ina new: . tion in broadcasting studios,>the-walls Of sf- 
form. ` Shortly. after’ a customer had-had his . tion WEEL in Boston are covered“ with a mla- ` 
set installed, a` man would call and announce , terial made of dried, pressed. sugar’ cane 
that he was the “store's. ‘ ‘radio inspector.” > is claimed that. this material: controls souk 
After he had. looked over the set he would-re- - more’efficiently than any other known materia 
port that it needed adjustments, ‘and he would | it is also claimed that the new form’ of wh 
offer to take it to the repair department. ' The coating does not have the depressing“ effect 
sets were never seen again. ait ed ©- the.artist that is often blamed on the ordina: 
AS: : heavy draperies. : 2 29 I 
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- A New Transatlantic Gable 
Challenges Radio- = 


WITHIN a year a new cable will be 1a 
_ which is to connect New York with Italy f 
the first time. It is claimed that the new cab 
S ' will be able to transmit messages fiye ] 
J o pemes faster than any cable now in existence. ~ 
Asoaee cece ~ highspeed at which the new cable will be ab 
to operate is made possible by the discovery lof 
a new alloy known as permalloy. It is a mix- 
ture containing eighty -percent ~ nickel 
twenty percent iron. - It has been found |to 
have thirty times the magnetic permeability jof 
-ordinary -soft iron. -The permalloy -is applied 
` in the form of.a tape which’ is. wound aro 
the central copper core. -The effect of this àr- 
rangement is to’ magnetically “toad” * the" cable 
in- -much the same fashion`as is: accomplished 
by the Pupin coil on long land lines. | 
= ko oe Oe 
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Radio’s First Commercial 
Short-wave Station 


THE first commercial short-wave, low-pow- 
ered transatlantic radio station has been li- 
censed ; station WGH at Tuckerton, N. J., has 
been permitted to operate provisionally on 90, 
93, 97, 100 and 103 meters by the Department 
of Commerce. With a transmitter rated at 20 
Kw., and working on these short waves, the 
station expects to establish auxiliary long-dis- 
tance commercial circuits to Buenos Aires, 
Berlin, and Paris. 

* 


The ‘ Baharin Type of 
Microphone 


(ete ieee E = Cee. ee RR A NEW type of microphone, known as a 
s 3 oo Nelle ec tt “hushaphone,” was employed recently at sta- 
JES OT eee tion WBZ in Springfield, Mass., to report.a 


roe TE rm pore math one design of the hushaphone 
is such that only the announcer’s voice regis- 
FE ree RADIO ters on the diaphragm and the noise made by 


the cheering crowd does not interfere with his 
Lieutenant Franklin L. Nash was one of the speech. It was thought that the radio fans 
aviators in the welcoming squadron which would appreciate hearing the announcer with- 
greeted the world fliers near Boston. Using a out interruption from the crowd, but. the let- 
50 watt transmitter. of his own design, he ters received subsequently showed that at least 
broadcast incidents in connection with the ye- -half of the fans felt that the cheering and the 
ception to the radio fans in the ‘surrounding | excited comments of the crowd added much to 

territory. the mental picture they formed of the combat. 


The Best in Radio Equipment 3 


“The Sage attends to the 


l not to the outer.” NLOSE inspection of many receivers reveals He 
inner and not to the outer.” 


Jbut one large shield to prevent body- 


Pager capacity effects. Asa result of research, each + 4 

«Peek a tuning control on a GREBE Receiver has its F: 

The urise buyer of a radio ~~ Owynia litte eects special size and shape. ae 
receiver is not misled, he — igs . 
looksiinside: the cabinet. cas A: Thien is Ree one of many details of crafts-° oe 
| ap oa fates manship which make for the high efficiency : 

* of GREBE Receivers. i 


Ask your Dealer or write us. 


Abas : 
C BS : 

3 

A. H. GREBE & CO, Inc. a 

Van Wyck Blvd. Richmond Hill; N. Y. ' 

Grebe Regenerative Western Branch: 451 East 3rd Street, Los Angeles, Cal. " 


Receivers are licensed 
under Armstrong U.S. 
Pat. No. 1,113,149. 


Please refer to POPULAR RADIO when answering advertisements. 
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‘Tue Editor hereby invites the readers of 
PoputaR Rapio to join his editorial advisory 
staff—and to give their advice in writing con- 
_cerning an editorial problem that is confront- 
ing him. The problem is this: 


` THE first edition of 5,000 copies of “How 
to Build Your Radio Receiver’ (Popular 
Radio Handbook No. 1) was gobbled up so 
eagerly that a second edition of 10,000 copies 
was hurried to press within a few days after 
the first edition was published. And plans 
are now being made for a third edition—in 
anticipation of what appears to be a steadily 
growing demand for the practical, specific 
“how-to-build” data that this volume contains. 


(Note to- subscribers: For a limited period ` 


only this book will be given away free of 
charge with each $3.00 subscription to Pop- 
ULAR Rapio. In case you are already a sub- 
scriber, the book will be given to you with a 
$3.00 renewal.) ; 
3 * * 
` Here is where the problem comes in: With- 
in the: next few weeks the editorial task of 
compiling Popular: Radio Handbook No. 2 will 
be started. ‘And in order that. it may contain 
information that will be of the greatest pos- 
sible value to the greatest possible number of 
radio fans, the Editor not merely invites but 
urges the’ readers of Poputar Rapio to offer 
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THE EDITOR 


their suggestions. Their co-operation and ad- 
vice will be of inestimable value in determining . 
the contents of this new volume. 
ok 

PoruLar Rapio Handbook No. 1 tells how to ' 
build receiving sets—ranging from the most — 
efficient little crystal set up to the Improved — 
Four-circuit Tuner and the Super-heterodyne. : 
Succeeding editions of Handbook No. 1 will 
contain descriptions of the latest and most ap- 
proved receivers; each new edition will be 


. brought up to date. But Handbook No. 1 will 


always be restricted to one subject—how to 
build radio receiving sets. 
ee 

PopuLtaR Rapiro Handbook No. 2 will con- 
tain quite a different kind of information than 
its predecessor—but information of no’ less 


‘value. 


X * * 


Herer, for example, are some of the general 
classes of subjects that are of special interest 
to different classes of readers. Which are of 


` special interest to you? 


How to Build Your Own Radio, Parts— 
such as variometers, coils, crystal-detector stands 
and other items that some fans like to make for 
themselves. - ; 


`. How to Select Your Radio Parts— 


useful hints for the radio experimenter who 
.assembles his own apparatus with parts that he 


can buy. 
(Continued on page 6) 
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“IIl bet Cockaday could give us a dandy reflex for loop reception, what?” sug- 

` gests cartoonist W. R. Bradford of THe NortH AMERICAN of Philadelphia, in a 

letter that details his success with the four-circuit tuner and. which includes the 

little sketch reproduced above. “Tell Mr. Bradford that we'll have such a receiver 

ready this fall,” replies Mr. Coonan yong that the picture doeswt look a bit 
tke me!” re? 
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The Best in Radio Equipment — 3 


Be sure it’s a THOMPSON. Then you will 
be sure of getting features that are possible 
only to an organization which has been 
making wireless and radio apparatus exclu- 
"sively for 14 years. © 4 
TRE PSON SPEAKER. 
THOM (MAGNAPHONE ) ER 
Unusual tonal qualities and a practically | | 
unbreakable horn are just two of the fea- . 
tures that have made the Thompson > 
_ Speaker such a phenomenal success. Com- 
pare the tone at good radio dealers—$35. .. 
THOMPSON NEUTRODYNE > | 
Hear and compare the Thompson with any radio ` 
set. Even in Neutrodynes there is a big difference. 


Thompson sales prove this. $150 without tubes and . 
batteries. 


R. E. THOMPSON MANUFACTURING CO. ' 
Manufacturers of Wireless Apparatus for the U. S» 
Army and Navy and numerous foreign governments 

150 NASSAU STREET ~ « NEW. YORK, N.Y. 
l FACTORY: JERSEY CITY, N. J. : 


i 


Licensed under Hazeltine Patent 
Jh Bk Nos. 1,450,080, 1,489,228 and 
oe aes 5 ° E = > other patents pending 
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Please refer to POPULAR RADIO when answering advertisements. 


PAGES WITH THE EDITOR 
(Continued from page 4) 


How to Tune Your Receiver— 
practical pointers for the broadcast listener who 
want to get the greatest possible efficiency from 
1s Set. 


How to Calculate Capacities, Inductances, 
Reststances, Wavelength and Other Sta- 


tistical Data— 
for the amateur who designs his own set. 


How to Construct Your Antenna— 
what kind you need and how to get it. 


How Radio Works— 


how radio waves are transmitted and received, 
how the vacuum tube works, how 
is energized, how the microphone operates and 
the theories of radio phenomena generally. 


How to Get the Maximum Efficiency from 
Your Radio Apparatus— 


how to increase selectivity, how to calibrate your 
wavemeter, how to get amplification without dis- 
tortion, how to reduce interference—how to get 
the best results generally from your set. 


How to Build Your Own Apparatus— 
such as wavemeters, loudspeakers, battery charg- 
ing rectifiers and other equipment. 


How to Learn the Code— 
How to Select the Receiver Best Fitted for 
Your Needs— 


a summary of the different circuits with refer- 
ence to their capacities, costs, range, selectivity, 
Operation and other practical points that are of 
value to the fan. i , 

How to Use Your Receiver in the Summer— 
how to install it on your motor car, on your 
canoe, motor boat and on your yacht; how to 
set it up in camp and use it on vacation jour- 
neys; how to overcome the summer-time prob- 
lems in reception. 


How Radio Is Being Applied— , 
how science is making practical use of radio 
apparatus in medicine; how radio is used in edu- 
cational work, in business, in politics, in com- 
munication in mining, in exploration work and 
in the field of siende generally. 


Or do you prefer the general science arti- 
cles that have only an indirect bearing on radio 
phenomena? Such articles, for example, as 
those that treat of the various theories about 
atoms, the ether hypothesis, the Heaviside 
Layer and other problems? 


Wuat do you advise? Every suggestion 
will be considered carefully, and every letter 
will be acknowledged. And Handbook No. 2 
will contain the kind of information that the 
majority of our readers selects. 

x 


“I BUILT one of the Cockaday four-circuit 
tuners exactly as described in your magazine 
and have been operating it for about a month, 
In my estimation it cannot be beaten. One 
very fine feature of it is, that I can eliminate 
all code. On DX I have made no effort to find 
from what distance it is possible for me to 
receive, but stations within a 2,000-mile radius 
I find very simple to tune in. Most of the time 
I have to run on the second jack, for when I 
plug in on the last jack the volume of sound 
almost drives me out of the house. 

“Your magazine cannot be surpassed for 
news or for the accuracy of its wiring dia- 
grams.” 

—J. Leo PHELAN, Waterbury, Conn. 


the antenna | 


Away back in 1909 a tall, lanky, good-na- 
tured youth from Missouri ambled into the 


Editor’s sanctum in New York and shyly sub- 


mitted a manuscript. It showed the spark of 
talent and the Editor bought it. (The Editor 


later learned that this was the first article that | 
the tall, lanky youth had ever sold to a maga- f 


zine. ) 


* * * 


THEN the youth’s contributions gradually 
began to find their way into other magazine: 
Slowly his little spark of talent grew into 
flame—and in due time the youth’s name be 
to appear on books. And last year one of hi 
books, “West of the Water Tower,” suddenly 


soared into the Best Seller class and the au- f 
thors name was emblazoned from one end of | 


the country to the other. 


The author was 
Homer Croy. 


* x ok 


Some of that “human interest” quality that | 


distinguishes Homer Croy’s work will be found 
in his article on page 17 of this number of 
PoPpuLAR Rapio; it gives that same little tug 
to the heartstrings that Homer Croy puts into 
almost everything he writes. 

x k Ox 


“I HAVE read PopuLtar Rapiro since the 
first issue which I found on a newsstand 
in Vernon, Texas, about two years ago, and I 
have learned that what PopuLar RapIo says 
is,’ writes H. J. Reeder of Belzoni, Miss. “I 
have also learned that when Mr. Cockaday 
puts his name to an article or hook-up it is 
the last word. I built his four-circuit tuner 
and grounded it to the railroad track, using an 
antenna 130 feet long, and get all the stations 
irom Detroit to Mexico City—WEAF and 
WOR to PWX, KFI and KHJ and all inter- 


mediate ones.” 


* * * 


“Ir is a good deal of fun for us braver 
spirits to listen to the President over the radio. 
It appeals to the sense of impudence and 
bravado,” writes F. P. A. in The World, New 
York. ‘When he says something we don’t 
quite agree with, we intrepid ones holler ‘Is 
that so?’ It is almost as much fun as ringing 
the doorbell on Hallowe’en, and running away.” 

x oe x 


Or, one might add, of writing anonymous 


letters to editors! 


xæ * 


Tuer decision made by the readers of Por- 
ULAR Rapio as to whether they prefer the left- 
to-right or the right-to-left circuit diagrams 
will be announced next month, 
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Or all the letters received from readers in 
which they expressed their preferences for the 
old, standard left-to-right circuit diagrams or 
for the new right-to-left diagrams there are 
two outstanding features: 
* * x - 

First, that opinions of our readers are al- 
most equally divided, and; 

Second, that those who prefer the old left- 
to-right diagrams are, with scarcely an ex- 
ception, the more mature experimenters to 
whom the standard arrangement has become 
a standard, while those who prefer the new 
arrangement are almost all in the younger 
group, to whom the right-to-left diagram ap- 
. pears a more logical and legible arrangement. 


FORTUNATELY, this is one of the few in- 
stances in which the Editor does not have to 
please one group at the expense of the other. 


ee NSS i $ 
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MAJOR GENERAL C. McK, SALTZMAN 


No one more keenly appreciates the important 

part that radio is destined to play in warfare 

than the new Chief Signal Oficer of the Army. 

The next number of PopuLar RaDio will con- 

tain an authoritative article on this subject— 

prepared with the co-operation of the army 
oficials. 


THE EDITOR 


The points that both adherents make are 
sound. So PorpuLar Rapio will continue to use 
the new right-to-left diagrams in the form of 
picture diagrams that show the general appear- 
ance of the instruments and the exact way to 
run the connecting wires, in its “How-to- 
build” series of articles. But at the same time 
it will use the old standard left-to-right theo- 
retical wiring diagrams. In this way the Edi- 
tor hopes to keep in the good graces of both 
groups—and avoid | bloodshed. 

Every week brings new evidence of the 
growing popularity of the famous four-circuit 
tuner developed by Laurence M. Cockaday, 
the Technical Editor of PorpuLar Rapio. “It 
is all the rage in Sweden,” reports Mr. Oscar 
Stern of New York, who has just. returned 
from a trip to that country. “Indeed, the re- 
markable efficiency of this set is making it 
pretty much the standard receiver there.” 
Which confirms the reports that are 
coming in from other quarters of the globe. 

x 


WHEN Uncle Sam first entered the World 
War in 1917 Charles McK. Saltzman was a 
lieutenant colonel in the U. S. Signal Corps, 
and very shortly thereafter the Editor became 
a major in the same branch of the service. 
Now it is Major General Saltzmann, Chief Sig- 
nal Officer of the Army! And although the 
war is fading into history, the Editor got much 
the same old thrill that any soldier gets when 
he is cited when he opened the following letter 
from his chief: 

June 4, 1924. 
To Lieutenant Coloncl Kendall Banning: 

Your success with PopuLar Rapio is an out- 
standing accomplishment. You should be just- 
ly proud of tts record. 

C. McK. SALTZMAN, 
Chief Signal Officer of the Army 
* 


Ir Poputar Rapio did not have a silver 
cover, anyway it would carry a silver citation 
star as an outward token of this recognition 
from official sources! 

*x è * ë * 

AT last our eagle-eyed friends of the Amer- 
ican Radio Relay League have discovered a 
flaw in our editorial armor, and have pointed 
it out with such prompt but amiable humor 
that the Editor is printing the rebuke to atone 
for a confessed error. Here it is: 

* -* x 

“In looking over the June issue of POPULAR 
Rapio, I notice on page 603, where we are the 
Amateur Radio Relay League, and on page 625 
we again appear as the ‘American Amateur 
Relay League.’ 

“This is not half so bad as American Radia- 
tor Relay League or American Rum Runners 
League or even the American Radio Delay 
League, but just thought I would draw -your 
attention to these two inaccuracies for the 
proof reader to worry about in the future.” 
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“Experience is the Vital Factor in Excellence” 


Thousands of artists have used the same colors that Gains- 
borough used to paint the famous “Blue Boy,” but there is 
only one “Blue Boy.” 


The difference is that Gainsborough knew how to apply and 
mix the colors. 


CTCDOOPSOD 
SPHAKER 


The engineering principles of mechanics, electricity, and 
sound have been applied to the Thompson Speaker by 
an organization that has made radio products exclusively 
for the last 14 years. 


The “reed”—or driving armature—in a Thompson Speaker 
is not found in an ordinary speaker, and this is just one 
of 7 Thompson features—reasons why there can be no 
distortion in a Thompson regardless of volume. 


. Why “get along” with any speaker when you can get the 
best that experienced radio engineers can build—the 
Thompson. $35 at good dealers. 


The Thompson Neutrodyne, which combines features not found 
in the average neutrodyne, is made by the same organization. 
$150 without tubes and batteries. 


R. E. THOMPSON MANUFACTURING CO. 


Manufacturers of Wireless Apparatus for the U. S. 
Army and Navy and numerous foreign governments 


150 NASSAU STREET ~ ~ NEW YORK, N. Y. 
FACTORY: JERSEY CITY, N. J. 
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Nos. 1,450,080, 1,489,228 and 
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PAGES WITH THE EDITOR ~ 


(Continued from page 4) 


One of the first of the editorial problems 
to confront the Editor when PopuLtar RADIO 
was started was whether or not specific men- 


tion of radio parts should be made in our ` 


“how-to-build” articles. None of the radio 
_ periodicals that were then in the field had done 
so; there was no precedent to justify such 
mention. On the contrary, the only radio parts 
that had been mentioned by name up to that 
time were for the most part frank “write-ups” 
for which the advertiser paid, directly or in- 
directly. ee oe 


“Don’t do it,” warned some. “Your readers 


will think that you specify only the parts that `- 


are manufactured by your advertisers. The 
radio public will think that you are boosting 
these products for selfish purposes!” 

* k * 


“You’LL never be able to convince people 
- that specific mention by trade name of radio 
parts is not paid for by the manufacturers,” 
warned others. “No matter how honest you 
may be in your specifications, the radio public 
is not accustomed to the practice and it will 
hold you in suspicion.” l 

| * * * 

“Don’t try it,’ advised others. “Your com- 
petitors will try to discredit your motives and 
you will be held up to ridicule.” | 

Sed * k Ok : 

“But,” we protested, “if these how-to-build 
articles are to be of real, practical value to our 
readers we must tell our readers just exactly 
- how to build the sets and just exactly what 
parts to use. Otherwise the sets may not 
work. In the protection: of our readers, what 
other decision can we make but to mention 
parts by name? And if our specifications are 
honest and sound, our readers will discover 
for themselves that they may be relied upon. 
And the manufacturers can find out easily 
enough for themselves if they can buy their 
way into our reading pages!” 

* * * 

So, contrary to all precedent. and to all ad- 
vice, Poputar Rapio initiated the policy of 
telling its readers just what radio parts to get 
to build the sets that it described, confident 
in the ultimate judgment of our readers as 
well as in the soundness of the policy itself, . 

* * x 


AND, sure enough, all the direful things that 
were predicted came about! 
* k. * 


MANUFACTURERS and advertisers did resort 
to every expedient known to force their way 
into the reading pages, from withdrawal of 
advertising to- threats of legal action unless 
we mentioned their productSinstead of the 
other fellow’s. Some of our readers did as- 
sume (or claimed to) that we specified parts 
because we were paid to do so. And compet- 
ing magazines did try to discredit both our 
specifications and our motives! 


Bur PorpuLtar Rapio stuck to its guns and} 
refused to yield an agate line! It believed that 
its policy of service lo its readers was as sound 
as it knew it was honest. It believed that its 
readers would, by -practical experience, com 
to’ the same conclusion. i 

* * Ox 

AND they did! 

ey ee 

STEADILY, month by month, the circulation 
and influence of PorpuLar Rapio has grown. 
The advertisers have learned that they can not 
buy their way into the reading pages. And the 
problem that was once so fraught with peril is 
now a problem no more. Even the magazines 
that once attacked our policy so vehemently 
are now quietly following PopuLar RADIO'S 
lead and are themselves beginning to specify 
parts by name! 

a. 

AND what do our readers think of the policy? 
In answer, the Editor will point to POPULAR 
Rapio’s steadily climbing circulation list. 
then he will quote at random from four repre- 
sentative letters out of the hundreds that have 


poured in upon him. 
ae NE 


“I THINK your policy of naming the specific 


makes of instruments used in the sets de— 
scribed in your magazine is one of your best 


And f 


features,’ writes J. J. Shoemaker of Kennett 


Square, Pennsylvania. 
oe ee 


in your descriptions of receivers is a very valu- 
able feature to the man who wishes to build a 
set and get results, and also to the man who is 


“MENTIONING the trade names of parts used j 
d 
d 


located in a smaller place where dealers carry ' 
small and poorly selected stocks,” states Archie | 


H. Klingbeil of Ashtabula, Ohio. 
Se (Gee AS 
“THe one feature that has always appealed 
to me about your articles is the wealth of spe- 
cific detail that practically guarantees a suc- 
cessful set for the veriest beginner,” writes 


. Frederick C. Curry of Brockville, Ontario, 


Canada, “even to repeating in each issue the 
time-honored instructions for finishing the face 
of the panel and the much ignored caution that 
good parts are essential for success.” 

x ok OX 


“I CANNOT but congratulate you upon the 
definiteness of the information that your pub- 
lication gives to builder-amateurs,” writes the 
Rev. Harold J. Marra of Wayne, Pennsylvania. 
“Your attitude on this point is very precious 
from the readers’ viewpoint, and, on the part 
of the magazine, a policy of which you can be 
justly proud.” 
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Tue leading article in this number is des- 
tined to attract widespread attention both in 
military as well as in scientific circles, not only 
because it contains information that has not 
heretofore been revealed to the public, but also 
because the writer, Major General Charles 
McK. Saltzman, the Chief Signal Officer of 
the Army, gives it such unquestioned authority. 

t * > 


Ovne of the main points of General Saltz- 
man’s article is this: that radio is destined to 
play an enormously important rôle in the next 
war. And a point of no less importance is 
this; that the success or failure of this radio 
work must lie in the hands of the radio ex- 
perts—those who are today the radio amateurs 
and the radio experimenters. 

* * * 


Every radio fan owes it not only to his coun- 
try but to himself to learn what the radio ex- 
perts will be called upon to do in the warfare 
of the future—and what he personally may be 
called upon to do. The article on page 219 
will set him to profitable thinking. 

* * * 


“You should have a short article on the ad- 
vantage of an American Radio Time,” writes 
Frederic Shunaman of Crane Valley, Sask., 
“and send a marked copy to every broadcast- 
ing station, urging that the announcer give out 
all announcements as to future programs in 
radio time as well as in local time. When that 
day comes, I will quit doing mental arithmetic.” 
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THE EDITOR 


“I wisH to commend your editorial depart- 
ment upon its freedom from influence by the 
advertising department.” —C. E. Haywood. 

* x kud 


AN amusing story comes from the Play- 
house Theater in New York of how POPULAR 
Rapio was the indirect means of breaking up 
a performance of <The Show Off’—almost ! 

*x 

WHEN this comedy started its career, the 
actor who impersonates the radio fan who 
saves the family from ruin (Mr. W. Lee 
Tracy) was presented with a copy of POPULAR 
Rapio, which has since appeared in ore of the 
scenes. This copy aroused Mr. Tracy’s inter- 
est in radio—and he became not merely a stage 
fan but a real fan. And he furnished his 
stage aunt, Miss Helen Lowell, with a real re- 
ceiver to take the place of the stage receiver, 
too! 

* * * 

Durinc the performance one evening he 
tuned in and accidentally picked up a station 
from which a critic was reviewing the very 
play that was then being enacted. The audi- 
ence could not listen in, but Miss Lowell, who 
took the earphones, turned red with excitement 
when she heard the critic laud her acting and 


nearly missed her lines, which might have 
meant breaking up the scene. 
* * x 

“INCIDENTALLY,” concludes Mr. Tracy, “I 


now have a set in my dressing room and be- 
tween the acts I am becoming quite a DX fan.” 
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From Little Meadows, Pa., “sixteen miles from a railroad, mosquitoes and bobbed 

hair,’ comes this gay picture from W. R. Bradford, the popular cartoonist of the 

Philadelphia NortH AMERICAN. “Wonderful reception in this heretofore dead spot 

with the Cockaday-acmedyne circuit,” he reports. “The greatest distance re- 

corded on a loop has been Mobile, Ala., 1,100 miles from here” . . . But we 
can’t help wondering how the cat stood the journey. 
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“Experience is the Vital Factor in Excellence” 


The first “talking machine” became a finished 
reproducer of speech and music only by years 
of experience devoted to gradual development. 


GNnOOPSO? 
SPEAKER 


Fourteen years devoted to making radio products 
furnished the background from which the Thompson 
organization has perfected the Thompson Speaker. 

Each part of the Thompson is the result of the best 
known engineering experience and these parts are 
assembled in a manner that is possible only to experi- 


l enced radio engineers. ‘| 
) The 7 superior and distinctively Thompson features A 
N are seven reasons why you should not ‘‘Just get f 
À along” with an ordinary speaker when you can get a A 
N | Thompson. $35. f 
q s $ s $ b $ Wy 


Few users ever need all the range and power that the 
Thompson Neutrodyne will deliver. Made by the 
same Organization. $150 without tubes or batteries. 


R. E. THOMPSON MANUFACTURING CO. 
Manufacturers of Radio Apparatus for the U. S. 
Army and Navy and numerous foreign governments 

150 NASSAU STREET » + NEW YORK, N. Y 
FACTORY: JERSEY CITY, N. J. : 
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PAGES WITH THE EDITOR 
(Continued from page 4) | 


Every week brings increasing evidence that 
radio is bursting through international barriers 
and bringing the various peoples of the world 
into a friendly contact that is leading to an 
amity and understanding that has never before 
been possible. Geographical boundaries are 
meaning less every month to the broadcast lis- 
teners. It is only a matter of a short time 
now when the whole world will be able to lis- 
ten in on a single broadcast program. 


THE real ‘significance is this; with this in- 
crease of range is coming an increasing inter- 
est in an “international language’—not merely 
the international code that enables transmit- 
ting amateurs of different tongues to exchange 
messages in a fashion, but a language that all 
of us can comprehend. Such a tongue has 
long been the dream of the idealists. 

ESPERANTO is one of the oldest of these in- 
ternational languages. But it is now being 
challenged by Jlo—whose champion is Oscar 
C. Roos of Boston. “As a sample of Ilo,” he 
writes, “as applied to technical writing, I am 
sending you a translation of an excerpt from 
your With the Inventors department.” 


Here are the two items printed together, 
for comparison: 
* * 
ENGLISH ORIGINAL 
PATENT NO. 1,468,116 


Amplifying Potential Variations. 
y Irving Langmuir of Schenectady, New 


Method o 

Invented 
York. 

This patent describes certain applications of the 
fact that the vacuum tube may be employed as a de- 
vice to limit the amperage of an electric current. The 
emission of electrons from the filament forms an up- 
per limit to the current that can pass through a tube, 
no matter what the potential of the grid. In the 
figure is shown Langmuir’s application of this fact to 
the amplification of the voltage of radio signals, in- 
stead of the more usual method of amplifying their 
current strength. The second tube from the left 
(which has no grid) acts as the current-limiting de- 
vice. The plate current of the first tube being thus 
limited, the difference of potential between the fila- 
ment and the plate of this tube is variable and re- 
flects, with considerable amplification, the potential 
variations on the grid of this tube. In this way the 
changes of voltage in the antenna circuit are greatly 
amplified before being impressed on the grid of the 
third tube. The same principles can be applied to the 
elimination of high antenna voltages due to static. 


* * * 


ILo TRANSLATION 
PATENTO NO. 1,468,116 


Metodo por ampligo di Potenctal—vartadi. 

Inventita da Irving Langmuir de Schenectady, 
New York. ; ; es ots ae 

Ca patento deskriptas partikulara aplikesi dil fakto 
ke la vakuo-tubo povas utilesar kom instrumento 
por limitizar la quanto di kurento elektra. L’emiso 
di elektroni de la filamento provizas supra limito di la 
kurento. qua’ povas trapasar tubo independante de la 
potiencialo dil greto. En la figuro l’aplikeso di ca 
fakto da Langmuir a l’amplifikado dil volto-quanteso 
di radio—signali montresas, vice la plu uzuala me- 
todo por multipligar lia kurento—fortesco. La duesma 
tubo de la sinestro (qua ne havas greto) agas kom 
kurento-limitizera devizuro. La plako-kurento di la 
unesma tubo esante tale limitizita, la diferenco di po- 
tencialo entre la filemento e la plako di ca tubo 
varieblesas a refiektigas, kun -konsiderabla ampligo, 


6 


la variesi di potencialo an la greto di ca tubo. Ca- 
maniere la volte-chanji en l'anteno-cirkuito ampli- 
gesas multe ante imprimigesar an la greto dil triesma, 
tubo. La sama principi povas aplikesar a l’ elimineso| 
di alta volto-quanti di la anteno debita ad atmos- 
ferala charji. 4 

* * * 


From Sacramento comes a letter from a 
sharp-eyed reader, Dale Hunter, who points} 
out an error on page 26 of the July number, 


which gave the formula 
ohms 


amperes = 
volts 


The formula should have read 


volts 


ohms 


amperes = 


As this slip was typographical and as the 
same formula was given correctly in somewhat 
different form on page 25, the Editor hopes— 
and believes—that our readers have not been! 
led astray. | 


a * ë 
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THE first newspaperman in the world to per-:; 
ceive the value to journalism of the new and- 
remarkable Finch radio transmitter and re-i 
ceiver (described for the first time by the in-. 
ventor himself on page 257 of this issue) was: 
Marlen Pew, who was the general manager of: 
the International News Service at the time; 
that the apparatus was first called to his atten-| 
tion. Mr. Pew’s foresight obtained for his or- 
ganization the first and exclusive (and for: 
over a year the secret) use of this labor-sav-. 
ing invention; in Mr. Pew’s opinion it has, 
greatly increased the speed and efficiency of. 
the machinery for news-gathering. í 

x oo x : 


One of the most flattering tributes to our. 
book, “How to Build Your Radio Receiver” 
(which is given free to PopuLtar RapIo sub- 
scribers for a limited period), comes from such 
an authoritative source as to constitute an of- 
ficial appraisal. “I couldn’t get the customs! 
officer to appraise its value for less than $3.00,” 
reports Erskine A. Mowatt of Westmount, P. 
Q., Canada. “However, I found it well worth, 
the five percent duty!” - 

ee E 

In the coming number of PopuLAR Rapio—! 
for October—will be published the complete: 
working plans of the newest and best of all 
the receiving apparatus developed in the Pop- 
ULAR Rapio Laboratory by Laurence M. Cock- 
aday: “How to Build the 4-Circuit Tuner 
with a Resistance-coupled Amplifier.” If this 
article creates anything like the demand that 
was created by Mr. Cockaday’s five preceding 
“how-to-build” articles on his own develop- 
ments, the October edition will sell out in two 
weeks. 


Ondall 


a 
(SES TEESE 


Editor, PopuLtar RADIO 


The Best in Radio Equipment 3 


NCHROPHASE 


TRADE MARK 


BROADCAST Receiver that marks 


| “Itis only when the cold another long step forward in 
- seasoncomesthataveknow > aS : 
the pive and expresso b A radio design and establishes a new set 
E evergreens.” yey of standards in craftsmanship. 


—Confucius - 


ees Write for literature 
= _Inthecoming cold season 

__ be not surpassed by thy | ) 
ee on iar eerie Rice cuith A.H.GREBE & COMPANY, Inc. 


_ your Grebe Synchrophase. Van Wyck Blvd., Richmond Hill, N.Y. 
g l Western Branch: 451 East 3rd St., Los Angeles, Cal. 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
í g Y 


-© PAGES WITH 


BEGINNING with this issue, PoPULAR RADIO 
is making formal announcement of a pro- 
cedure that it first put into actual effect two 
years ago for the protection of its readers. 
Since that time it has gradually developed it 
until it has finally assumed the proportions of 
a definite policy. 

* x 

All sets and parts offered for advertising 
in PopuLar Rapio must be tested and approved 
before publication. 

* * 

Porutar Rapio guarantees that all sets and 
parts described in its advertising pages are 
good value, justify the manufacturer’s claims 
for them and give satisfaction under normal 
and proper use. 

| k * x 

To this end, Mr. Laurence M. Cockaday, 
R.E., and his associates have for the past two 
years been developing the personnel, equipment 
and procedure of the PopuLar RADIO Labora- 
tory. 

x * * 

ALL of the apparatus that is now being ad- 
vertised in PopuLar Rapio has been tested and 
approved and a certificate to this effect has 


From a photograph made for POPULAR RADIO 


THE EDITOR 


been issued to the manufacturer. 

THEREFORE, in setting up this new standard, 
an established procedure is being carried to its 
logical conclusion—that readers and advertis- 
ers alike may enjoy a full measure of protec- 
tion against poor goods, misleading claims and 
unfair competition, 

* ë * ë * 

WITHIN ten days of the tentative announce- 
ment of this policy 158 radio manufacturers 
wrote not merely to approve of but to urge 
the establishment of this policy—saying that, 
in their judgment, it must benefit the entire 
radio industry, and must result in time in the 
setting up of similar standards by the other 
radio magazines. 

x x 

From one of the most experienced and best- 
known of Oldtimers comes this pointed mes- 
sage: . 

“I think that antennas and what they de- 
ayer have proved to be a healthful substitute . 

or: 

Sidewalk strolling; 

traffic; 

theatres; 


WHERE COMPLETE SETS ARE TESTED 


A corner in the Porutar RADIO Laboratory, where research and development work 
on various sets to be described in future editions of POPULAR Rapio is carried on 
with the aid of the best facilities that radio science has developed. 
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“Experience is the Vital Factor in Excellence” 


The Thompson reputation is a reputation gained from 
making radio products exclusively for over 14 years. It is 
a reputation which is meaning more and more to those 
who want to get the best that experience can build. 


GhoMPson 


Deutrodyne Radio : 


Thompson power and selectivity, Thompson ease 
of operation, and Thompson freedom from trouble, 
are features that should be investigated before an 
investment in radio entertainment is made. 


The Thompson 5-tube, factory-built Neutrodyne 
Radio is made up of parts that are known to be the 
standard in their group. Yet, the manner in which 
these parts are built into the finished instrument is 
the chief reason why the Thompson. Neutrodyne 
Radio is a revelation to both layman and expert. 


If your. dealer does not handle Thompson radio products, , 


dealer near you. | 


The Thompson Neutrodyne Radio is NOW $125 
without tubes or batteries. The Thompson Speaker — 
with adjustable sound knob is $28. 


R. E. THOMPSON MANUFACTURING CO, 


Manufacturers of Radio Apparatus for the U. S. 
Army and Navy and numerous foreign governments 


30 CHURCH STREET ~ » NEW YORK, N. Y. 
FACTORY: JERSEY CITY, N. J 
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-PAGES WITH THE EDITOR 
(Continued from page Y 


From a eRotoacaolh finde for POPULAR RADIO 


WHERE NEW TYPES OF RADIO APPARATUS ARE TESTED 
In addition to practical tests in receiving circuits, all new apparatus submitted to 


PopuLar Rano for approval goes through a rigid scientific examination, 
bench condensers are tested for capacity, dielectric- losses; phase angle and resist- 
Tuning units are studied to determine inductance:values and losses. 


ance. 


pool rooms; 

poker and: bridge; 

public dances; 

smokers ; 

any kind of Maia 

and Lodge Night lunches of potato salad, 
ice cream, coffee and cake.” 

R H, MARRIOTT, Bremer ton, Wash. 

“Ir may be of interest to PopuLar RADIO,” 
reports H. D. Cushing, of New York, “to 
know that I recently advertised for a small 
house to rent and that several of the answers 
made special note of the fact that theirs was 
an excellent place for radio reception.” 


So many of our readers write in to tell of 
the good results that they have obtained from 
the famous “How-to-build” articles that only 
on rare occasions can the Editor find space to 
print one of them. Here, for example, is a 
representative letter that reports the extraordi- 
nary success of the Simplified Neutrodyne set 
described by Mr. Albert G. Craig in POPULAR 
Rapio for April: 

* * x 

“I Buit the Simplified Neutrodyne de- 
scribed in the April number and met with such 
success thought you probably would like to 
know about it. I failed to get the receiver fin- 
ished in time for the good reception during 


5 e) 
a -nmn a a 


On this 


Ei w E 


the spring months, but have been listening in. 
to stations on both coasts when static is not 
too bad, as it is some of these summer- eve- 
nings. I found it rather hard to neutralize, an 
have not lcarned .to tune it just right yet, butt 
I manage to log many stations, nevertheless." - 
The volume is better than I have ever had on: 
any set, as I operate a phonograph-attachment- 
loudspeaker with sufficient volume for an orj 
dinary living room. Tuning is sharp enoug 
to cut out entirely the harmonics of local ama} 
teurs with their high-power CW sets, the bane 
of the owners of regenerative sets. 


“I HOPE to get considerable enjoyment out 
of the set during the fall, but expect to 
break all records next winter. Please accept my 
sincere thanks for this hook-up, and the easily 
understandable directions for building it.” 

—Wm. H. SMITH, W; infield, Kansas 


_. From present indications, the coming issug 
of Porpucar Rapvio—for November—will be the 
largest and best: that has yet been published; 


a 


PAGES WITH 


In the next number of PopuLar Rapio will 
be published the first, detailed, “how-to-build” 
description of the very latest word in super- 
heterodyne receivers—the remarkable “fool- 
proof” superheterodyne that operates on new 
principles. It has been developed in the ex- 
perimental laboratory of the Signal Corps in 
Washington. 

x ok * 

THE article has been written by Capt. Paul 
S. Edwards, in co-operation with Mr. J. H. 
Pressley, the technical expert of the Signal 
Corps. Both of these scientists and inven- 
tors are responsible for the development of 
this new receiver. And both of them were as- 
sociated during the war with Edwin H. Arm- 
strong, also a Signal Corps officer, who, devel- 
oped the famous Armstrong circuit. 


AnD in the January number will be pub- 
lished Laurence M. Cockaday’s article descrip- 
tive of his new superheterodyne reflex—a re- 
ceiver on which he has been working for many 
months, and concerning which a more detailed 
announcement will „Pe made next month. 


THE steady ord a oi Rapio has 
been largely attributed to ‘articles of just this 
kind—articles that constitute real contributions 
to the literature of radio because they treat of 
radio apparatus that themselves constitute real 


THE EDITOR 


contributions to the art and science of radio. 
And much of this apparatus (like the four-cir- 
cuit tuner, for example) has been developed i m 
the POPULAR RADIS LABORATORY. 
; x 
“WE do not expect to settle all great Roes 
tions at once,” once wrote a country editor, 
“but the long-standing controversy concerning 
the efficacy of prayer will be finally disposed 
of for all time ere our next issue: we.are 
asking the Lord to send us 10,000 subscribers 
next week.” 
k x x 
ARTICLES like the Cockaday and Edwards 
articles are something in the nature of Popu- 
LAR Rapio’s prayers. And the Editor will be 
something more than surprised if each of these 
valuable articles does not add considerably 
more than 10,000 readers to the magazine! 


In the face of the recent activities of the 
various censorship bodies and reformers who 
seek to muzzle our press, gag our drama, edit 
our films and in other ways to enforce by 
prosecution and by persecution their own par- 
ticular brand of morality upon others, the ar- 
ticle on page 433, “Will We Have a Radio 
Censorship?” by James H. Collins, the well- 
known author, comes with timely significance, 


(Continued on page 6) 


WHERE THE POPULAR RADIO EXPERIMENTAL SETS 
ARE CONSTRUCTED 
Constructional details for receiving sets are worked out on this binih in the PARDS 
LAR Rapio LAasoraTorRY. Here experimental sets are built in order to try out the 
functioning and adaptability to home construction of the various radio parts that 
are used in the descriptive articles. 
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i Thompson radio products are as fully the microphone. Those who wish real 
: developed and as standardized in radio as radio entertainment at low cost will be 
3 - is the telephone in wire communication. decidedly interested in the Thompson l 
5 Thompson owners do not worry about Neutrodyne Radio Receiving Sece~NOW 
(| how their set and speaker will compare $125—and the Thompson Speaker— 
with “next year’s model.” Perfection NOW $28. 
i remains Perfection. The fully developed Thompson Radio . J| 
CNL. Thompson. simplicity of operation.as Products at such reasonable prices-are — A9 
| well as Thompson range and power makes possible only to an organization that has. TI. 
` it possible to receive the desired radio been making radio products exclusively for sl. 
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If. your dealer does not handle Thompson radio iodur: wrie to us 


l ji | program just exactly as it is given before many years. 
. _ for descriptive literature and the name of a Thompson dealer near you. 
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FACTORY: JERSEY C CITY, N.J. 
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PAGES WITH THE EDITOR 
(Continued from page 4) 


A “CENSORSHIP DRIVE” which has been 
launched by these self-appointed guardians of 
our welfare has been met successfully by the 
publishing as well as by the theatrical and 
motion picture interests. A periodic show of 


activity on the part of these censors is ex- | 


pected and perhaps inevitable; they are hired 
by privately contributed funds for this pur- 
pose and they must earn their wage. 

x * 


Rapio is opening up too large a field to be 
long ignored by the professional reformer. 
Just as he has attempted to dictate what we 
should and should not read and see and know, 
so he will attempt to dictate what we should 
and should not hear—and to enforce his opin- 
ions by legislation if he can. 


DousTLEss, this subject of radio censorship 
will come up for discussion at the Third Na- 
tional Radio Conference in Washington and, 
when it does, it may be safely assured that the 
conferees will concur with the Secretary of 
Commerce, who has already announced him- 
self as opposed to any form of official radio 
censorship. 

* * > 

AND in the Jong run the Editor believes that 
public opinion can alone successfully determine 
what should or should not, be broadcast. 


In the article on the four-circuit tuner with 
resistance-coupled amplifier which appeared in 
PopuLaR Rapio for October, the cost of the 
parts necessary to make the receiver was given 
as $55.00. This figure was a typographical 


error—the cost of the parts is $65.00. 
x% 


“Ir is always a mistake,” a well-known and 
successful dramatist once told the Editor, “to 
write down to your audience. Write up to it. 
It is seldom safe to assume that your audience 
has less intelligence than you have, and it is 
never safe to let it know it!” 

x x 


THE problem of the Editor, however, is a 
bit different. And it is different in this one 
and important particular; the readers of Por- 
ULAR Rapio include both the experienced tech- 
nical experts as well as the inexperienced be- 
ginner. And each issue of the magazine must 
contain reading matter of interest and practical 
helpfulness to both groups. 

* 


Ir was with this purpose in mind that the 
Editor introduced into Popucar Rapio, for the 
special benefit of the novice, the “picture dia- 
gram” that even the most inexperienced be- 
ginner can comprehend. 

* k*k x 

OF course, these “picture diagrams” are 
scorned by the more experienced amateur who 
has learned how to read the radio symbols as 
easily as he reads type. 


“You did well in adhering to the symbolic 
type of diagram,” writes Herman P. Roth of 


“Cockaday Circuit.” 


Olivet, Michigan. “This type of diagram is ten 
times easier to read and interpret than the so» 
called ‘picture diagrams.’ I recently discon- 


tinued my subscription to a magazine which 


adopted the picture diagrams. That magazine 
also adopted the policy of presenting most of 
its material in picture form, obviously on the 
supposition that the average reader is unable 
to get the full benefit from a good magazine 
article, technical or otherwise.” 


Or course, the Editor believes that the 
“average reader” of PorpuLar RApIo is quite a 
bit more intelligent and more exacting than 
the reader of any other radio periodical; that 
is one reason why PoruLar Rapio has adopted 
the standard symbols in its radio diagrams. 


But in each issue, Popucar Rapio publishes 
an article for beginners only— (like the article 
“How to Build an Efficient Crystal Receiver” 
on page 467 of this number, for example)— 
and for their guidance the picture diagram! is 
employed. ) 

. x * x | 

So, when the experienced reader comes to 
that article, he may skip over it hastily—and 
find on page 486 an article, “How to Build a 
Low-loss Tuner for Short-wave Reception,” 
that is closer to his calibre. 

x *  &* 

Every mail brings increasing evidence of the 
enormous—and growing—popularity of the 
four-circuit tuner, perhaps better known as the 


* 


Tus remarkably valuable contribution to the 
radio art was developed by Laurence M. Cock- 
aday in the Poputar Rapio LABORATORY, and 
the first announcement of it was made in Pop- 
ULAR Rapiro for May, 1923. Since that date it 
has been estimated that over 1,000,000 Cocka- 
day sets have been built—from plans published 
in this magazine. 

k x f 

Out of the mail bag the Editor picks the fol- 
lowing letter—not at random, but as a speci- 
men of the representative reports that enthu- 
siastic radio fans send in: ; 


“I HAVE a Cockaday Improved Four-Circuit 
Tuner,” writes Robert Graham of Seattle, 
“built from your prints. If there is a set in 
Seattle that will touch it I have failed so far 
to see it. No other set here can touch it— 
this after a series of exhaustive tests in every 
condition and location. Seattle is considered 
to be a bad location for reception, yet I can 
consistently bring in Chicago and other more 
distant stations on the loudspeaker in the day- 
time.” 


Odak 


Editor, PoruLar RaDio 
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Synchrophase 
with Battery-base 


-TRADE MARK 


TN THIS outstanding uih of ff é 
_& teen years of radio development, — 
a new type of fieldless “Binocular” | 
= — coil _transformer—unaffected by — 

= local interference—is used for tun- 
ing the detector and two stages of eh 
Balanced tuned radio frequency. 


l ap The settings for the various broad- 
“Of what use is cleverness. G A cast stations are equally spaced over 


pol speech ee Confucius the dials. The S-L-F (straight line — 

: OE Pie frequency) condensers accomplish ime 

‘Words, even though sees eae this. | “ae 

ed and phrased with the Pa y r: V 
~ greatest deliberation, can- Write for literature 


not do full justice to the 
Grebe Synchrophase— and 


its performance. A. H. GREBE & C OMP ANY, INC. 
oct Muy Van Wyck Blvd., Richmond Hill, N.Y. aes 


Western Branch: 443 So. San Pedro St., Los Angeles, Cal. 


TRADE MARK 
REGUS. PAT. OFF, 


All Grebe apparatus is covered 
by patents granted and pending. 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 
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A Few days before this present number of 
PoruLarR Rapio went to press, the Editor took 
a visitor (a man whose acquaintance with 
radio was largely limited to the raucous-voiced 
receiving sets that are occasionally found 
above the entrances of radio shops) into the 
PopuLcaR Rapio LABORATORY. 

k k x 


His ears were greeted by a burst of song 
that not only filled the laboratory with vol- 
ume, but volume so pure, so clear, and so com- 
pletely free of any suggestion of the mechani- 
cal, that the visitor stood spellbound. He could 
not believe for a moment that he was not in 
the actual presence of a great singer. 


* * * 
“We are just testing out the new eight-tube 
superheterodyne reflex receiver,” explained 


Mr. Cockaday. “Weve been experimenting 
with it for six months.” 
* * x 
THE test proved a revelation to the visitor 
—who for the first time in his life had heard 
a receiver that made him want to own one. 
* * * 


Tumar is the set that will be described in de- 
tail with full working plans, in the next num- 
ber of PoruLar Rapio—for January. The sew 


From a photograph made for POPULAR RADIO 


A POPULAR RADIO READER JOINS AN EXPLORING EXPEDITION 


Do you remember the call for volunteers, issued by Poputar Ranio a few months 
ago—a call for a radio operator to sail with a group of scientists, writers, explorers 
and motion-picture men on a four years cruise around the world? As a result of 
that call, Mr. John M. Clayton:of Ossining, New York, was finally selected from 


the hundreds of applicants. 


THE EDITOR 


who have heard this remarkable instrument 
have declared that it approaches nearer to per- 
fection than any receiver that has yet been de- 
veloped, regardless of Cost. 


Yer the total cost of parts needed for build- 


ing it (exclusive of batteries, loudspeaker and 


tubes) is not more than $90. 00. 


Tue Editor es that this new Cockaday 
receiver will meet instant acclaim throughout 
the radio world, and that it will establish it- 
self as the most valuable contribution to the 
radio world that has yet been made. 

a> a 


“In the course of a month I skim through 
several radio magazines, but PorpuLAR RADIO 
is the only one I read. It is a sort of Radio 
Bible. It can be trusted just as blindly as the 
Bible without knowing all the whys, but only 
knowing that it represents proved facts.” 
—Rev. GeEorGcE F., HILL, „Eliz sabeth City, N. C. 


No sooner had "posite RADIO come out 
with its article, “Will We Have a Radio Cen- 
sorship,” in November, than a radio censorship 
storm broke in New York City. And the storm 
was of special significance because it gave the 

A (Continued on page 6) 


Mr. Clayton is an old-time amateur (his call letters 


were 5BV when he lived in Arkansas before the war, and 5AF-5ZL after the war) 
who has been actively identified with the American Radio Relay League, the Radio 
Club of America, the Institute of Radio Engineers and other groups of dyed-in-the- 


wool radio amateurs. 


The expedition is scheduled to start from New York some 


time this coming spring, under the direction of Mr. Barry Buchanan. 
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For a Merry Christmas—for a merry time every day and for many years to come— 
give your loved ones a Thombson Radio Recewing Set, a Thompson Speaker, or both. 


TGROMPSOD 
RADIO 


Thompson Radio Receiving Sets 
and Thompson Radio Speakers 
deliver the highest quality of sim- 
plified and economical radio enter- 
tainment. Both nearby and distant 


` radio programs cannot be more 


faithfully reproduced than with a 
Thompson Radio Receiving Set. 


One of the many reasons for the 


advanced development and per- 


fection in Thompson Radio 


products is an organization com- 
posed of radio engineers who have 
been making radio apparatus exclu- 
sively ever since “radio” was called 
“wireless.” 


The 5-tube GranpetTe is $125. The 5-tube 
Partor Grann, (shown in large picture 
below) is $145. The 6-tube Concert 
Granp, is $180. Prices are without tubes 
or batteries. The Thompson Speaker, with 
conical diaphragm and other special fea- 
tures, is now $28. 


If your dealer does not handle Thompson Radio products, write 
direct to us for attractive literature and name of dealer near you. 


R. E. THOMPSON MANUFACTURING CO. 


Manufacturers of Radio - 
Apparatus for the U. S. 
Army and Navy and 
many foreign governments - 
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NEW YORK, N. Y. 
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JERSEY CITY, N. J. 


a> TS oo A 
OR say 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


PAGES WITH THE EDITOR 
(Continued from page 4) | 


radio fans a taste of what may be expected 

when the government—more particularly the 

city government—runs a broadcasting station. 
x * * 


BROADCASTING station WNYC was recently 
opened in New York as a “municipal station,” 
meaning that it is owned and operated by the 
city government. And the city government at 
the present time means Mayor Hylan and the 
Tammany organization. 


THE purpose of station WNYC as an- 


nounced by the Mayor, was, to “keep the peo- 
ple informed about the city’s business’—a 
proper and laudable aim. And in line with this 
policy, the Mayor broadcast a long statement 
about the city’s rapid transit problems. 


* * * - 
Ir was there that the trouble started. 
* xk &* 


Tur Mayor ‘has ideas about the subject that 
are not shared by many New Yorkers, and his 
plans are interwoven with local politics; con- 
sequently his remarks were regarded as polit- 
ical propaganda and a vigorous effort was 
made to broadcast the other side of the case 
from the same station by the doughty Major 
General John F. O’Ryan. 


k k * 
Bur the Mayor decreed that the General 


could not use the municipal station ` for any- 


such purpose—unless the General submitted his 
remarks to the Mayor beforehand and had 
them censored to suit the Mayor’s ideas! 

k * * 

Ir is in precisely this way that a city-con- 
trolled station which may be manipulated to 
serve the political whims of the party in con- 
trol, is looming as a menace. For the power 
that can control the broadcasting stations con- 
trols a medium of communication that is grow- 
ing in influence and importance. 

k * * 

PopuLar Rapio does not believe that a cen- 
sorship of this kind serves the interests either 
of radio or of the public at large. It does 
not believe that any group of politicians or re- 
formers or censors or religious cranks or other 
propagandists should seize radio or any other 
medium of communication to serve their special 
and selfish purposes. 


At the present time dangers to radio from 
this source are in all probability slight. But 
they are dangers to be watched by all who have 
the interests of radio at heart, and who still 
believe that the rights of free speech as guaran- 
teed by the Constitution should be guarded and 


preserved. 
x k * 


MonrTH by month the Cockaday four-circuit 
tuner is gaining in popularity not only in the 
United States but throughout the world. “In 
France,” reports Mr. Frederic Delano, Poru- 
LAR Rapnio’s Paris representative, “the four- 
circuit tuner is now holding the center of the 


stage.” 


AND here is a tribute from a four-circuit 
fan who has built over two dozen of these 
sets: “I was one of the first to attempt to build 
the four-circuit tuner of which your radio en- 
gineer, Laurence M. Cockaday, is the de 
signer,”- he -writes, “and have yet to see any 
set that is better. I have built some twenty- 
five Cockaday sets since then and have never 
had anyone dissatisfied with his set. It is a 
set well worth recommending to anyone.” | 

—WiLLIaAM R. WIPPER, | 
Maspeth, Long Island, N. Y. 
x a 


One of the Editor's favorite authors is Old 
Ed Howe of Atchison, Kansas—despite the 
fact that he is temperamentally indisposed to- 
ward radio and other new-fangled notions. 

* ë * 


“THE radio greatly encourages our disposi- 
tion, already too pronounced, to lie,” he writes. 
“In country papers such items as this are dis- 
tinguishing features : 

“George Bartlett last night caught Hong 
Kong on his radio set and heard every word 
distinctly.” 

k k * 

WHIcH reminds the Editor of the somewhat 
differently phrased comment of Mr. 

Bulla of Chester, South Carolina, who ob- 
serves: 

“In a recent issue of your magasine I no- 
ticed some comment by Mr. John Keiran of 
32 Allegne Street, Roxbury, Massachusetts, 
who challenges anyone to beat his record 
with a two-tube sct. This item reminds me 
of one I once read in a poultry magasine, in 
which a man challenged anyone to beat his 
egg-record. He claimed to have fed a cer- 
tain kind of laying mash, and one hen laid 
eggs so fast they were linked together like 
strands of beads.” 


ProspaBLy both of these reports are exag- 


gerated. 
* + + 


“I wisH to commend PopuLar Rapio for its 
stand in keeping advertisers out of the arti- 
cles in the magazine.” 

—SAMUEL MELNICK 
ko * * 

Tumis copy of Popurar RApio that you are 
holding in your hand contains 276 pages. And 
that is just 204 pages bigger than the first copy 
of the magazine that made its appearance in 
May, 1922. | 


x % * 


THAT represents a growth of 261 percent in 


thirty-one months. 
x * * 


As one reader has observed: “POPULAR 
Rapio has grown its first teeth—and used ’em !” 


Ondo 


Editor, Poputar RADIO 
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Edited by KENDALL BANNING 
7- Tube Super-heterodyne Re 
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The shell 1s ORANGE 
Bakelite—the base genu- 
ine Thermoplax 


The More You Know About Radio 
the Better You Will Like This Socket 


If ever a device were designed to increase the efficiency or all receiving 
sets, it was this new socket by the Master Builder. Radio Engineers praise 
it—new set builders marvel at its ease of installation and the clear, loud 
reception obtained that bespeaks the absence of losses— many old-timers 
have even rewired their sets to establish new distance records and enjoy 
clearer reception with this better socket. 


You'll like its construction, embodying a minimum of both insulation 
and metal—capacity absolutely minimized without sacrifice of mechanical 
strength. And its base of ebony Thermoplax in beautiful color contrast 
with the thin shell of orange Bakelite adds greatly to the appearance of 
any set as the construction does to its efficiency. s 


You'll like its contacts (the source of losses and noise in most sockets); 
they are radically new in design, formed of phosphor bronze and silver 
plated—because the contact resistance of silver does not increase as it 
stands exposed to air. Then, too, electrical losses are minimized by provid- 
ing maximum spacing between terminals, both in insulation and in the air. 


You will like the way the tube is inserted and removed without turning 
—which prevents twisting the bulb from its base. You will like its ap- 
pearance— its small size—its neatness. You will like its silvered posts with 
slotted nuts that are fastened well with either screw driver or wrench. 
You will like the way these terminals are arranged for soldering—extra 
long so that they may be bent down where under-wiring is desired—and 
provided with ears to hold the wire in place for soldering. And best of all 
you will like the price, goc. This socket that meets the specifications of the 
most exacting radio engineer costs no more than most of those on the market 
today! If your dealer has not yet been stocked, you can be supplied direct 
from factory at regular price plus 10c for packing and postage. 


THE CUTLER-HAMMER MFG. CO. 
Member Radio Seétion, Associated Manufadturers of Electrical Supplies 
Works: MILWAUKEE and NEW YORK 


“Built By The Master Builder” 


a 
CH RADIO SOCKET 


These Exclusive 
Features Assure Better 


Perfect contact. Both sides of 
tube prong cleaned when in- 
serted—no contact or wear on 
soldered end, 


All metal parts silver plated— 
perfect contact for the life o 
the set Silver may tarnish but 
its contact resistance does not 
change. 

C 


One piece contact construc- 
tion. The binding post is NOT 
a part of the circuit—the wire to 
the socket always touches the 
contact strip which carries the 
current direct to the tube prong 
— no joints to cause losses. 


D 
Convenient terminals for 
soldering— full length to allow 
bending down for under-wir- 
ing. Ears hold wire in place for 
soldering. 


Extra handy binding posts— 
tight connections with either 
wrench or screw-driver, Lock 
washers hold terminals rigid. 


F 
Wide spacing of current car- 
rying parts both in air and 
insulation—true low-loss con- 
struction, 
G 


A minimum of both metal and 
insulation for low capacity. 
Shell of thin Bakelite—the base 
of genuine Thermoplax. 


H 
The tube is held in place by 
merely a vertical motion— no 
twisting to separate bulb from 
base, 


The attractive orange shell 
helps identify this better 
socket, but the famous C-H 
trade mark both on the socket 
and on the orange and 
blue box is your gen- 
uine protection. 
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reater gift 7 


Fun for the holidays—for all the year. Fun for the 
fellow who gets the gift—and for the family. Give 
it all— give a Table-Talker. 


> You're sure of its tone. Sure that it will always be . 
J loud yet pleasant, because its horn is matched to the 
unit. It reproduces every word, every note with 
5 vivid clarity—it makes the joys of radio real! 

y 

3; 


Sunen 
Matched Tone 
Headset 


$7 in Canada 


to know in: Ratio 


Copyrighted by C Brandes Inc. 1924 otetu Tone s9 ' 
$ ey ra in Canada 
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Exclusive atiis give Erla 


oss Condensers high- 


estefficiency. Dielectricand 
resistance losses absolutely 
minimized. Compensating 
plate form. 5 to 4! plates, 
priced $3.50 to $5.50 each. 


Uncanny smoothness and 
sensitiveness bespeak the 
advan design of Erla 


- Precision Rheostats. Single 


hole mounting eliminates 
need for disassembly. 6, 25, 
or 40ohm. Price, $1. lOeach. 


Built for permanen t true 
running; with Bakelite knob 
ne for sensitive touch; 


hly artistic calibra- . 
tion, higi 


a dials better any 
panel. Three sizes for 14° 


shaft. Price, 50c to $l. 25. 


Adding to receiver er efficiency 
is the advanced Erla Loo 

Rigidly erected—com pactly 
folded—easy in rotation— 
papper A finished. Stand- 


ard and 


37°50 and $10 reapectively. | Cire ul ts 
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CIR-KIT builds new Supereflex— 
-Greatest of Erla Circuits 


Erla led the radio amateur out of the 
wilderness of circuits. Erla initially 
introduced exclusive circuit ideas 
which made radio history, particu- 


larly because those ideas have un- 


interruptedly kept Erla circuits in 
advance of contemporary radio. 


Remarkably significant is the fact 
that so many thousands of seasoned 
experimenters, once attracted to 
Erla circuits, consistently adhere to 
Erla. So there is a note of finality 
when Erla now announces the new 
Erla Supereflex Circuits. They rep- 
resent highest development of the 


‘inherently ‘superior Erla principles, 


acknowledged responsible for the 
most powerful circuits ever built, 


tube for tube. 


Bringing these latest and finest cir- 
cuits within the reach of everyone is 
the’ Erla CIR-KIT, effecting not 
only extreme economy, but also 
greatest ease of construction. Only 


screwdriver and pliers are needed to 
transform any Erla CIR-KIT quick- 
ly and skillfully into the most efh- 
cient of radio receivers. 


CIR-KIT provides you with every- 
thing, including specially designed 
Erla Synchronizing Transformers, 
Erla Certified Capacity Condensers, 
Erla Cushion Sockets, and finally 
Erla famous Solderless Connectors, 
banishing all solder difficulties. Each 
unit and connection is unerringly 
located through full-size blue-prints; 
drilled, lettered panel; and etepciled 
baseboard. 


With Erla CIR-KIT you yourself 
can confidently and proudly put into 
finished form the highest achieve- 
ment of Erla radio engineers—Erla 
Supereflex Circuits. CIR-KIT re- 
ceivers of one to five tubes are avail- 
able, in loop and antenna types. See 
the Erla dealer, or write direct, 
mentioning your dealer. _ 


ELECTRICAL RESEARCH LABORATORIES 
Department R, 2500 Cottage Grove Avenue, CHICAGO 
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F Ozarka Radio Instruments were 
sold through regular channels— 
distributor to jobber—jobber to 

dealer—dealer to you—the Ozarka 
$39.50 four tube instrument would QUT 
cost you exactly $65. No wonder people are - «99 KD 
amazed at Ozarka values. S 


Selling as we do through our own direct factory 
representatives,the Ozarkaselling expense is the very 
lowest possible, considering the fact that the instru- 
ment is demonstrated in your home. 


The Brice you pay not only includes the sales 
expense but also the service expense. The success of ` 
any radio instrument, like the automobile, depends 

upon service, Ozarka representatives have been trained 
directly under Ozarka engineers —the men who 


designed and perfected the Ozarka circuit. They are, therefore, cap- 
able to deliver expert service to you in your own e without expense. 


Compare this with the customary method of having to send an instru- 
ment back to the factory to be serviced. Somebody has to pay for 
is expense. 


No matter how perfect any radio instrument may be when it Jecves the 
factory, little things sometimes will go wrong. The ordinarwhandy-man 
is not the one to properly service your automobile, and it is also true of 
radio—only factory trained representatives can properly service any 
radio instrument. ç 


. The saving in selling expense, plus the saving to us of the service 
expense on Ozarka instruments, makes it thoroughly ible for this 
company to sell a four tube instrument which will satistactorily operate 
a loud speaker for a retail price of only $39.50. If you pay more, you are 
paying someone for sales and service expense, 


_The Ozarka factory representative who is perfectly capable of deliv- 
ering Ozarka service wears the Ozarka gold button, which is the symbol 
that he has completed a'service instruction under ka engineers. He 
is perfectly capable of completely assembling any Ozarka instrument and 
locating and correcting any little trouble that may ever happen. He will 
gladly set up an Ozarka in your home without any expense, and let you 
operate it yourself. You must prove to your own satisfaction that it 
delivers for you exactly what you expect a radio instrument to deliver. 


Would you be interested in reading a few wonderful, interesting stories 
of real long distance reception — letters from people who have actually 
heard London and Manchester, England; Cardiff, Wales; Glasgow, Scot- 
land; Buenos Aires, South America; and last but not least, a number of 
people have heard Honolulu, Hawaiian Islands, on the Ozarka instrument. 
Ask for book No. 200. It will be sent free if you givethe name of your county. 
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Inc., 


WeHaveAn Opening For 
a Few More Ozarka 
. Factory Representatives 


At the present time there are over twenty-two hundred 
trainéd Ozarka representatives who are su liy de- 
livering Ozarka instruments and Ozarka service. There is 
still some territory not covered, and to the right man we 


- can offer a permanent and satisfactory business of his own. 


ness o. sown. 


This is not a proposition for a man out of a job merely 
looking for something to tide himself over. The invest- 
ment required is small, but is absolutely necessary. Ex- 

rience in salesmanship is profitable but not essential, 

ause the Ozarka in the hands of a man who knows 
how to operate it will do its own talking—it will sell itself 
if given a chance. 


_If you are willing to learnevery detail of oorfinstruc- 
tions regarding the servicing of Ozarka instruments, and 
realize that such knowledge is necessary to lay a founda- 
tion for a permanent radio business, write for more 
information. 


We can only consider men who are really sincere and 
want to improve their financial condition—men who are 
willing to do their best, an ove all men who are frank 
enough to tell us about themselves, Let us have this in- 


. formation today, and be absolutely sure to give us the 


name of your county. If your county is now taken, yoo 
will be notified immediately; otherwise, we gl y 
give you full details. Send for Book No. 100. 


OZARKA, Inc., 806 Washington Boulevard, CHICAGO, ILL. 
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| “Gee, dad, that’s a peach!” 


HRISTMAS morning—and with 


heart skip a beat or: two. There are 
tubes, batteries, a tuning-coil and. be- 
side them a beautiful, glossy-black 
panel. The best part about the panel 
is that it is a Celoron panel. | 

Dad used his old bean when he 
selected a Celoron panel. He picked 
Celoron because it is.a bakelite panel 
and furnishes the insulation that deli- 
cate instruments need to give the best 
results. He knows that it doesn’t pay 
to skimp in buying a panel. 

Celoron has high dielectric strength 
and it is practically indestructible. You 
can drill, tap, saw and bore a Celoron 
panel without fear of its chipping or 
cracking. It is not affected by atmos- 
pheric changes, and it never softens, 


Send for FREE booklets 


We have prepared two interesting booklets, 
“ Getting the Right Hook-up with Celoron” 


and ‘‘Vulcawood—the New Cabinet Mate- 
rial,” which contain many valuable sugges- 
tions for building and operating a radio set. 
Send for your copies, now. They are free. 


3 it gifts that make the radio fan’s 


warps or buckles. It is infusible, too. 

You can buy Celoron in black or 
mahogany finishes. These never lose 
their lustre or become discolored. They 
improve with age. 

Celoron has been tested and approved 
by the U. S.: Navy, the U. S. Signal 
Corps, by leading radio manufacturers, 
and by thousands of radio fans all over 
the country. ' 

Ask your dealer to show you his 
assortment of Celoron bakelite panels, 


CELORON 


A Bakelite Panel 


Diamond State Fibre Company 
Bridgeport, Pa., and Chicago, Ill. 
Branches in Principal Cities 
Toronto, Canada London, England 


Diamond State Fibre Co., Bridgeport, Pa. 
Please send me without charge copies of 
“Getting the Right Hook-up with Celoron” 
and ‘‘Vulcawood, the New Cabinet Material.” 


My radio dealer’s-name is.........eecceees 


esevseceevoe@spoeoeoeoeoveeoeee eevee 
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How many radio miles = 
did you go last night? 


HOY many radio miles did you travel last 
night?— that’s the up-to-the-minute 
question. Did you voyage from New York 
to Chicago? Did you look in on Boston 
fifty seconds after, and on Philadelphia 
half-a-minute after that? If you didn’t, why 
didn’t you? There’s fun and excitement, too, 
in a De Forest Radio—and it’s ready to “get 
to work” five minutes after it enters your. 
home. 


Here is a radiophone so astonishingly 
simple for the work it does that it’s your 
best introduction to the marvels of radio 
space. Here is one so perfectly developed 
that it invites graduation from other less 
efficient instruments. 


Here is a receiving set sponsored by the 
very genius who made radio, as we know it, 
possible— an instrument that offers a really 
_ remarkable demonstration in radio perform- 
ance at a price far less than any instrument 
whose achievements compare with it. Here 
` is a practical,a modern Radiophone,depend- 
ing upon no out-strung wire to obtain re- [AQAA 
sults, but which, with a simple loop the size | KWAY) a > 
of a picture frame, opens to you a far-flung {| \YQY\ Cd QB) dl 
range of concert, speech and lecture—and_ |}\\\* AAA FRR Bs ( i 
all with a tonal purity, a sensitive choice, as A CEA NN- 


DE FOREST RADIOPHONE 


> 
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` Y 
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For beauty and clear reproduction 


Use the De Forest Loud Speaker. is free from rattles. Every De 

It reproduces naturally, brilliant- Forest Loud Speaker is thorough- 

‘ly, without distortion. Its hornis ly tested, and is guaranteed free | 
shaped to retainthe full brilliancy from defects. Sold by authorized S 
of the original sound, and also to De Forest dealers only. -Price, 

add volume. The complete unit with 6 feet of cord, $25.00. 
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between station and station, that is rare to 
any but De Forest users. 


The De Forest Radiophone is a complete 
four-tube receiver, built on the best reflex 
principle. Its four tubes and crystal detector 
do the work of seven tubes. We could be 
extremely technical in telling you how the 


four tubes do the work of seven and why 
‘the crystal detector gives both power and 


we ee 


you set write us. ier ekg or not, aaah 
know this: You can get splendid results 
from a De Forest D-12 Radiophone. Its 
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upkeep is low. Its tone is clear and. pure. 
It can be moved easily from room to room. 


Why it pays to look for the 
De Forest agent 


De Forest from first to last stands for all 
that is substantial and thorough and funda- 
mentally right in radio. De Forest agents 
are qualified to give you sound and practical 
advice and help in radio. When you find a 
De Forest agent you find a man who knows 
tadio—a man who has given us his word 
that he will-see that every instrument he 
sells is thoroughly ‘inspected and properly 
serviced after the sale. He has been carefully | 
picked and schooled in the operation and 
servicing of De Forest Radiophones. 

-He will install your instrument and ex- 
plain to you simply how to get the fullest 
satisfaction and enjoyment from it. 


= Prices on 
De Forest D-12 Radiophones 


(COMPLETE) 
Including loop, self-contained loud speaker, four De 
Forest tubes, A and B batteries, aad all equipment 
ready to operate. 
With Dry Batteries 
In two-tone grayand black Fabrikoid cabins viele 
In two-tone Mahogany cabinet 176.20 
With Storage Batteries 

In two-tone gray and black Fabrikoid cabinet 180.00 


_ In two-tone Mahogany cabinet l 195.00 


De Forest D-14 Radiophone 
In burl walnut cabinet with loop and loud 
speaker built in. Price, including five DV-2 
tubes, four B batteries, and storage batteries 371.50 


DE FOREST RADIO COMPANY 
Jersey City, N. J. | 


Ss 


DE FOREST. RADIOPHONE 


Your set deserves De Forest tubes 


The original De Forest vacuum 
tube was the first of many millions 
of De Forest tubes that havestood 
foremost in quality of workman- 
- ship and performance. They are 
noted. for uniformity, volume, 


and clarity. Use DV-3 with dry 
batteries, DV-2 with storage bat- 
teries. They are guaranteed against 
defects in material and workman- 
ship. Sold only by authorized De 


Forest dealers. Price $4.00 each. 
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Every one of the C-H Radio products—the 
, famous Rheostats, Grid Leak, Potentiometer, 
Radio Switch and Socket—was designed by 
these engineers whose successes in electrical de- 
sign are acknowledged throughout the world. 
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A Momenti Care in Buying Alssures. 
_ Hours of Better Reception 


Your set.starts with the first instru- his set and buys with care can be as- 
ment you buy. It and every other part sured of maximum receiving pleasure 
you put behind your panel determines at the lowest net cost. He can buy each 
the results you obtain forthe money part with understanding and combine 


you spend. in his set the cream of the engineering 
In radio, because of its very nature, knowledge of the entire world. | 
the receiving set is only as good as its For the delicate parts of your cir-; 


weakest part. One instrument of poor cuits—where the feeble energy re-: 
design or improper construction’ ceived must be conserved—the Cutler- 
limits the efficiency of the entire | Hammer engineers, world famous for 
circuit. more than a quarter of a century as the 


Because of this the man who builds master builders of all electrical controle. 
| Va 


CUTLER- 
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have safeguarded the radio buyer with 
a trade mark that allows the most in- 
experienced enthusiast to buy with the 
confidence of seasoned engineers. 


In their rheostats, grid leak, poten- 
tiometer and other radio parts, they 
have provided a degree of precision 
that means added miles of range and 
hours of clear, enjoyable reception. 
When you start to build, start right— 
the dealer is glad to recommend C-H 
parts—this trade mark is his protection 
and yours too. 


Member Radio Section, Associated Manufacturers 
of Electrical Supplies 


MILWAUKEE, WISCONSIN 


Dustproof cover of C-H 
Radio Switch removed 
to show unique mechanism. 
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Know What Youre Buying 
~ for instance 


The C-H Radio Socket is a marvel of 
electrical efficiency. One piece, no-joint 
contacts plated with genuine silver— 
not nickel. And they are spaced wide— 
true low loss construction, The shell is 
real Bakelite and the base genuine Ther- 
moplax. No ‘*molded mud” or other 
poor construction in this socket, Prove it 
by holding a match to the base—it can’t 
burn. But, be sure you see the 
C-H trade mark first—the 
dealer won’t let you do that to 


wt 
1 


Before you buy a radio switch ask 
regarding its mechanism. You 
can now get many switches that 
provide the convenience of the 
ÉN original C-H ‘‘one-hole’’ mounting—and 
nd A buttons that make them look like the C-H 
? A Switch from the panel front. But no switch can 
SE” give you the quiet reception, and positive opera- 
tion that you get with the C-H patented floating 
-~ contactor construction. Know the mechanism 
and you will know why all the leading set manu- 
facturers are using it as standard equipment—and 
why there are almost a million in use today. 


HAMMER _ 
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Every one of the C-H Radio products—the 
, famous Rheostats, Grid Leak, Potentiometer, 
Radio Switch and Socket—was designed by 
these engineers whose successes in electrical de- 
sign are acknowledged throughout the world. 
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A Momenti Care in Buying Slssures: 
_ Hours of Better Reception 


Your set starts with the first instru- 


ment you buy. It and every other part 


you put behind your panel determines 
the results you obtain for the money 
you spend. 

In radio, because of its very nature, 
the receiving set is only as good as its 
weakest part. One instrument of poor 


design or improper construction 


limits the efficiency of the entire 
circuit, 
Because of this the man who builds 


his ‘set and buys with care can be as- 
sured of maximum receiving pleasure 
at the lowest net cost. Hecan buy each 
part with understanding and combine 
in his set the cream of the engineering 
knowledge of the entire world. 


For the delicate parts of your cir: 
cuits— where the feeble energy re-' 
ceived must be conserved—the Cutler- ` 
Hammer engineers, world famous for 
more than a quarter of a century as the 
master builders ofall electrical contro 


CUTL 
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Know What Youre Buying 
-for instance 


The C-H Radio Socket is a marvel of ; 
electrical efficiency. One piece, no-joint ' 
contacts plated with genuine silver— 

| not nickel, And they are spaced wide— 
have safeguarded the radio buyer with true low loss construction, The shell is 


a trade mark that allows the most in- real Bakelite and the base genuine THe 
moplax. No ‘*molded mud” or other 


experienced enthusiast to buy with the poor construction in this socket. Prove it 
confidence of seasoned engineers. by holding A match to the basei; cay 
l ; burn. But, be sure you see the - 

In their rheostats, grid leak, poten- C-H trade mark first—the 


dealer won't let you do that to 
_ most sockets. 


tiometer and other radio parts, they 
have provided a degree of precision 
that means added miles of range and 
hours of clear, enjoyable reception. 
When you start to build, start right— 
the dealer is glad to recommend C-H 
parts—this trade mark is his protection 
and yours too. 


Before you buy a radio switch ask 
regarding its mechanism. You 
can now get many switches that 
provide the convenience of the 
“fs. original C-H ‘‘one-hole’” mounting—and 
> A buttons that make them look like the C-H 
5 E Switch from the panel front. But no switch can 
” give you the quiet reception, and positive opera- 
tion that you get with the C-H patented floating 
contactor construction. Know the mechanism 
and you will know why all the leading set manu- 
facturers are using it as standard equipment— and 
why there are almost a million in use today. 


THE CUTLER-HAMMER MFG. CO. 


Member Radio Section, Associated Manufacturers 
of Electrical Supplies 


MILWAUKEE, WISCONSIN 


Dustproof cover of C-H 
Radio Switch removed 
to show unique mechanism. 


HAMMER 
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TRADE MARK REG 
‘The Perfect Broadcast Receiver” 


A New Superior Broadcast Receiver 


SIMPLE - LONG RANGE - HIGHEST QUALITY 
_NON-RADIATING ` - NON-REGENERATIVE 


Two. Suti Tuned Radio F aren se and: Three: Stage 
of Audio Kreguenty auoe : 
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PLIODYNE 6 
_ Front View Showing Simplicity of Control 


A New M arbeiine Plan 


Rather than sell this high grade receiver to wholesalers at $190. 00 
less 50% discount we are going to sell it direct to you at wholesale, 
saving you $95.00 and at the same time giving you the finest set 
that can be bought for twice the amount. 


Inspect the ‘“‘Pliodyne 6’’ at Our Expense 


We will send the “Pliodyne 6” C. O. D. transportation prepaid with 
privilege of inspection. Ifit does not appeal to you as the finest medium 
priced broadcast receiver you ever saw, return it to us at our expense. 


‘(Otherwise take advantage of 


A FREE TRIAL 


Accept the C. O. D. and try the “Pliodyne 6” for five days; if you 
are not satished in every way return it at our expense and we will 
return your money. 
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$95 


Completely Constructed 


WITHOUT ACCESSORIES 
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Transportation Prepaid 
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PLIODYNE 6 
Interior View Showing Compact and Efficient Design 


OUR GUARANTEE 


We guarantee every Golden-Leutz “Pliodyne 6” to be the finest . 
broadcast receiver that can be manufactured using 6 tubes or less 


and to be satisfactory to you in every way and to reach you in per- 
fect condition. 


You take no risk whatever in sending us your order, for unless you are com- 


pletely satisfied with the receiver and with your saving, you may return the 
receiver to us and we will refund your money. 


Address 


GOLDEN-LEUTZ, Inc. 


476 BROADWAY NEW YORK CITY 


Licensed under Farrand Agreement and Hogan Patent No. 1,014,002 


Nore: We reserve the right to withdraw the Free Trial Offer if our Factory 
Production is exceeded. Golden-Leutz, Inc. 


_- i a. i æ, -= -æ . - 
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Hara It lel. 
ere itis! 


DISTRIBUTORS FOR | 
Radio Corporation of America 


went SD Electric 


Baldwin Brandes Durge 


. an 
General Radio Grebe 

Haynes-Griffin _ aaa 

Remler i Į 
U.S. Tool Western Electri 


Send forit 


NOW 


Goe: EXCLUSIVELY 


LUDWIGHOMMEL& EG 


929 PENN AVENUE Zz PITTSBURGH, PA. S 
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For a fan who has only headphones N 
—or “just a horn”—a Radiola Loud- 
speaker is a Christmas inspiration! It Radiola 
means everybody listening in—dancing Loudspeaker 
—getting thefun. It means music that TYPE UZ1325 
is music—voice that is human voice— Now $25.00 
not “radio voice.” It means getting 


the best out of any set. 
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Remember, if you are buying a com- 
plete radio set—that no receiver can 


be better than its loudspeaker. And 
if you really care about tone quality, 


insist upon the Radiola Loudspeaker. 


This symbol is your 


of quality protection 
| 
= <a Xan és Yb eS RADIO CORPORATION 
| REG. U. & PAT. OFF, OF AMERICA 


Sales Offices: 
| 233 Broadway, New York 
LO U D PE AKE 10 So. La Salle St., Chicago, Ill. 
A ; | 28 Geary St., San Francisco, Cal, 
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Set building is simple 
Dubilier Devices! 


emsen@2ae ce 
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The MICADON: Use this standard fixed 
condenser when you build. It has per- 
manent capacity. Its extension tabs 
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make it easy to install. 90% of all sets 
made use Micadons. 


epessiog mee 


W The DUCON: Save the expense and 

" labor of erecting antenna. Buy the 
Ducon—the standard socket plug. Just 
screw it into your lamp socket and it 
will pick up programs clearly and dis- 
tinctly! 


The DURATRAN: Build a powerful set 
by using this radio-frequency trans- 
former. It amplifies with a constant of 
over twenty on the complete broadcast- 
ing band—225 to 550 meters. 
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CONDENSER AND RADIO CORPORATION 
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wW rite today for your free copy of 
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‘Ward's New Radio 
Catalogue 


7 V ARD’S Radio Catalogue is a big 68- 
page book—a real reference volume on 
quality Radio Equipment. In addition 
to descriptions of sets, parts and hook- 
ups, much matter of general interest to 
every radio fan is included. The book 
will prove fascinating to the confirmed 
radio enthusiast as well as the beginner. 


Tested and EE 


Radio equipment sold with- 
-out the usual Radio profits 


ARD’S Radio Department is 

headed by experts who know 
and test everything new. Who know by 
experience what is best—what gives the 
best service: 


Our catalogue i is prepared under their 
supervision. It shows all the best hook- 
ups, everything in parts and complete 
sets—so simple that you yourself. can 
install them in a short time. | 


Headquarters for Radio 


Today Ward’s is serving thousands upon 
thousands of Radio fans who have writ- 
ten for our catalogue, who have been 
surprised to see how low in price the 
standard Radio equipment can be sold 
without the usual “Radio Profits.” 


You, too, can profit by writing forafree 
copy of Ward’s Radio Catalogue.. If in- 
terested at allin Radio, you should write 
for this book. Seefor yourselfthesavings. 


Our 52-Year Old Policy 


For 52 years we have sold quality. merchan- 
dise. We never sacrifice quality to make’ a 
low price. In buying Radio Equipment at 
Ward’s, you are buying from a house of 
proven dependability. Address our house 
nearest you: Dept. 38-R 


Montgoiiiéi ry Ward &Co, 


The Oldest Mail Order House is Today the Most Progressive 
Chicago Kansas- City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


20 


The Best in Radio Equipment 


Pure, clear tones from your speaker, 
must start with your transformers 


You want more dan noise e from your 
loud speaker. 


You want pure tones, clear, mellow 
reproduction. 


But no. speaker can be better than 
your-As F. transformers. 


And any speaker will be improved | 


when you use. transformers that are 
desigried for loud speaker. use! 


Transformers that produce the great- 
est possible- amount of. amplification 
unfortunately also introduce imper- 


fections in the tone. And the speaker 


magnifies such imperfections. 


Fortunately, however, when the 
tone is clear, you don’t need any- 


where near so much volume of 
~ sound. 


In designing MAR-CO TR TET 
an amplification ratio has been used, 
which provides the most volume that 
is consistent with absolute purity of 
tone. And, of course, they are built, 


like all other MAR-CO parts, with 
the famed MAR-CO precision that 


stops leaks and conserves radio en- 
ergy! 

So, now, those who value tone pur- 
ity highly, will use two and some- 
times three stages of MAR-CO 
amplification this Fall, and replace 
squeals with music! 


MARTIN-COPELAND COMPANY 


Providence, R. I. 


ee a 
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The Difference Is—Finesse 


HE easy way to build a radio receiver is to assemble it. 
The right way is to create it, unit for unit, testing each'step. 


That is why Freed-Eisemann Condensers are Freed-Eisemann-designed 
for Freed-Eisemann Receivers. That is why our specially wound radio 
frequency coils are individually matched with the condensers to achieve 
the greatest possible co-relation of dial readings. 


Not an inch of bus wire, not a sin- 
gle screw is in its place without 
scientific consideration of its capac- 
ity and inductive effect in relation 
to the super-sensitive Freed-Eise- 
mann Neutrodyne circuit. : 


Thus, it is in finesse that the 


Freed-Eisemann is great ...in the 
trifles that make Perfection—which 


is no trifle. 


ere FREED-EISEMANN RADIO CORPORATION 
Poem MANHATTAN BRIDGE PLAZA, BROOKLYN, N. Y. 


The man who has progressively . 


owned all types of radio receivers 
comes to the Freed-Eisemann at 
last with a new enthusiasm for 


radio . . . a new appreciation of | 


what listening-in can mean. 
demonstration is a revelation. 
Four-tube and five-tube models. Price, $100 
up... slightly higher in Canada and west 
of the Rockies. Booklet, “Buying a Radio” 
free on request. 
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Yowll Never Forget the Night 


OU’LL never forget the night you 
. < first tune in your ATWATER KENT 
Radio. The thrill of it will live in your 
memory— the sheer delight of filling 
your room with living voices or the 
music from an Orchestra perhaps a 
thousand miles away. | 


Its clear reception, and the ease with 
which you can bring in distant stations 


will be a revelation to you. An added 


pleasure will come with the knowledge 
that no one possesses better radio 
than yours. 


Atwater Kenr craftsmen, guided by 
the experience of skilled engineers, have 
fashioned the finest materials that 
money can buy into ATWATER KENT 
Radio. You will find it combines every 
feature that means radio satisfaction — 
unusual selectivity, sensitiveness, dis- 
tance, volume and tonal quality. 

The Atwater Kent dealer near you 
will gladly help in the selection of your 
radio. There is a price, size and style 
for everyone. - 


Instructive literature on request , 


ATWATER KENT MANUFACTURING Co., 4712 Wissahickon Ave., PHILADELPHIA, PA. 


THINK OF WHAT IS BACK OF IT 
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The Sensation ;°,, Radio Show 
The New 1925 D. T. W. Collaps- 


ible, Imported German Loop 


A wonderful Christmas $2 500 


Gift at the new 1925 
price 5 ot a Ae as E oa ON OS ae A Formerly $35.00 
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The one piece of Radio Apparatus ac- 
knowledged universally by Radio Man- 
ufacturers to be Superior. 


There is no secret about its selectivity 
due to: 

1—Its plan of construction. 

2—The superior quality of materials 


EC 


SN used. l 
ee n aa ; P A 
dutin T 3—The careful attention given to every 
Height 42 inches Width 40 inches detail of construction. 


The inductance consists of 14 turns of Real Litzendraht, which is made up of sixty strands of 
Number 38 gauge enamelled copper wire woven into three cables of 20 strands, which in turn 
are wound into one strand with double silk insulation. The wire is connected into plots or 
sections to a series of binding posts located on the upright arm, giving a wave-length range of 
100-400, 200-600, and 250-800 meters. Our method of not tapping, but cutting the inductance 
prevents dead end losses. A table graduated into the degrees of an arc is placed at the base 
of the loop so that the angle of reception can be accurately determined. The loop is a dis- 
tinctive instrument of truly scientific nature and uncommon beauty which will add a thrill 
to the performance of your set and bring in stations you never heard before. | 


From the Boston Traveler: ‘‘Masterpiece in construction—having no 
equal made in this country.” 

From S. Kruse, Technical Editor Q. S. T.: ‘‘Appearance and con- 
struction excellent. Certainly is a wonderful job.” 


John Schantz, American Institute of Electrical Engineers: “Nothing 
more can be, nothing more need be said about it. The results are 
beyond my expectations.” 


Manufactured by the Deutsche Telephonwerke und Kabelindustrie of Berlin, 
Germany, makers of telephone and scientific apparatus since 1867 and 
now employing over 6,000 skilled mechanics. 


Ifyour dealer cannot supply $ 00 Shipped in a permanent, 
you, order direct and we cylindrical container. 
willship Parcel PostC.O.D. Formerly $35.00 Money back guarantee. 


Usual Discounts to Radio Dealers 


TOBE C. DEUTSCHMANN, American Representative and Distributor 


46 A Cornhill, Boston, Mass. 


Reference: First National Bank, Boston, Mass. 
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A BATTERY FOR EVERY RADIO NEED 

e - It makes no difference what set you are using; 
whether one or nine tubes, whether two or six volts, 
single or multiple circuit, regenerative or reflex, or one 
of the numerous “dynes”, there is a Westinghouse — 
battery to fitit. © f 


Furthermore: If you are not already a user of 
Westinghouse Radio Batteries, you have no idea of the 
increased economy, reliability and all-round satisfac- 
tion to be had by using storage batteries, particu- 
larly Westinghouse Batteries, for all receiving sets. 


The WESTINGHOUSE UNION BATTERY COMPANY 
SWISSVALE, PENNA. 


Distributor for Canada: Distributor for South America, Mexico and Cuba: 
The Canadian Westinghouse Co., Ltd. The Westinghouse Electric International Company 
Offices in all principal Canadian cities Mexico City, Buenos Aires and Havana 


“WESTINGHOUSE 


RADIO. 


“A” “P”? and ep? 


BATTERIES 
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The Springfield, Ilinois, plant of Sangamo Electric ‘Company, the world’s Jargest 
plant devoted to the manufacture of electrical‘ meters and instrument transformers. 


Sangamo Electric Company announces 
‘A new long wave radio frequency transformer 
=. "tuned. at 4500 meters - 


THESE R. F. transformers, the 


heart of the Pressley circuit, are 


used in Army airplane receivers 
to build up great volume so that 


long range messages can be heard . 
distinctly above the roaringengine. - 


Jackson H. Pressley, Chief En- ` 
 giñeer of U. S: Signal. Corps - 


Radio Laboratories, at, Camp 
Alfred Vail,.is-the: inventor. 
Sarigamo Electric Gompany has 


secured the exclusive right to 
-manufacture for commercial 


use: A set of four, with a 


coupler coil, all-matched and ` 


tuned, can be bought for $22.50. 
SE Electric 


manufacture radio instruments 


which require unusual accuracy. 


This company has been making 


` electric meters since 1897, bring- 


ing to this. business the training 
and careful workmanship of the 


watchmaker.Sangamo meters and 


precision transformers, as finely. 
' made as multi-jeweled watches, 
are used throughout the world. 


Just as Sangamo pioneers brought . 
their experience in precision man- - 


ufacturing to the building of elec- 


trical devıces,so they now extend 
skill to the making of radio trans- 


‘formers. The Sangamo trade 


mark extends its 
protection in one 
more market. 


25 


ASSOCIATED ee ELECTRIC Conoas 
CAPACITY 3500 METERS PER DAY 


SANGAMO ELECTRIC COMPANY BRITISH SANGAMO COMPANY LIMITED 
Springfield, Illinois Pondersend, Middlesex, England 
SANGAMO ELECTRIC COMPANY ASHIDA ENGINEERING COMPANY 
OF CANADA LIMITED Toronto, Ontario Osaka, Japan 


Domestic Offices—New York, Chicago, Birmingham, San Francisco, Los Angeles. Radio Division—50 Church Street, New York 


-” 


$820-1 
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‘Build Your Set 
with Goodrich Rubber 


Here S Why It. Will Bring In Those 
` Distant Stations Clearer Than Ever 


sera ea > aw- & ee ug a oee e 


S cise : 3’ 


DY eeenes tests, Goodrich ‘Rubber Radio. EA show: oe 
? the lowest dielectric losses of ahy: practical. radio insulating. . = 
f materials.. This quality alone’ means that they give the greatest. -` 
‘efficiency in radio frequency amplification. ‘The set built of =. 9° °° 
Goodrich Products will give maximum range and selectivity 


for its type. 


) 
fy 
A 


Fifty-five years of rubber manufacturing experience are a 
guarantee of their reliability. Build for the greatest efficiency 
with these— l 


ie SS Y f 7 


GOODRICH RADIO PANELS—dielectric constant, at radio frequencies, 
3.5; low moisture absorption and high softening points make them supe- 
rior. They may be worked with ordinary tools, and retain their rich glossy 
finish. Full assortment of sizes in attractive black or mahogany colors. 


GOODRICH V. T. SOCKETS— Special spring lock—releases at a touch of 
the finger, no turning or twisting the tube. Contacts may be cleaned with- 
out removing the tube. Eliminates danger of tube breakage. Low dielec- 
tric losses. . 


GOODRICH RADIOPHONE EAR CUSHIONS—Shut out all outside 


- noises. 
GOODRICH BATTERY MATS — A protection from overflowing liquids. 
GOODRICH VARIOMETERS (UNWOUND)— Wind them tosuit yourself. | 
GOODRICH HARD RUBBER TUBES—Very low dielectric losses. 

GOODRICH SPAGHETTI TUBING— Will not corrode wiring. 


Send for our booklet’ dd une for More Perfect Radio Reception” 


THE B. F. GOODRICH RUBBER COMPANY 


Akron, Ohio ESTABLISHED 1870 


Rubber Products 


Goodrich “erfadio 
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20 Ft. Mast on Roof of Apartment House 


The HERCULE 
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40 Ft. Mast in Yard 


AERIAL MAST 


This mast is made in sizes to get 20 ft., 40 ft. or 60 ft. clearance and is the answer to an efficient aerial system. 

i ‘ul mast is an improvement to any property, whether it is installed on the roof or in 

ulley is furnished at the top for raising and lowering the antenna. All parts are made of steel and are 

i The mast will safely stand a 500 Ib. pull at the top and will support a 6-wire cage antenna. 

the mast and it can be erect 

dling. The 20 ft. mast weighs 40 lbs., the 40 ft. mast weighs 

Ibs. and the 60 ft. mast weighs 200 Ibs. Guy wires are spaced 120 degrees, or three equal spaces, 4 ft. 
from the base on the 20 ft. inast, 8 ft. on the 40 ft. mast and 10 ft. on the 60 ft. mast. 


t and strong. 
e furnish complete blueprint plans for erecting 
shipped in sections for convenience in han 


Long Range Radio Reception 


It has been said time and again that the best results are obtained 
only by the intelligent use of the best apparatus procurable. This 
applies not only to the receiving equipment proper but also to the 
antenna system. THE AERIAL MUST BE EFFICIENT if the 
reception of long distance stations, theoretically within range of the 


receiver, is desired. 


Proper Aerial Clearance 


Very few novices realize the importance of a good aerial installation. 

The feeble currents from long distance stations will never reach the 

receiving set if the aerial is ts o too close to surrounding Obje 

that tend to absorb the energy. It is this interference that we have 
i ith for years — and present the answer — 


ented wi 
HERCULES AERIAL MAST. 


Have Built Radio Towers for Years 


For years we have been building radio towers for important broad- 
casting stations. Included among the names of our customers is 
the UNITED STATES GOVE NT SIGNAL CORPS. Only 
after years of experience and development work have we been able 
to perfect this wonderful steel aerial mast to sell at-a price within 
reach of the amateur. ; 


S. W. HULL & CO. Dept. B1 
2048 East 79th St., . Cleveland, Ohio 


20 Ft. Mast 
40 Ft. Mast 
60 Ft. Mast 


the yard. 


Order - direct from this 


in a few minutes. It is “Ad” and we will ship 


FREIGHT PREPAID. 
Satisfaction assured 


Give Your Set a Chance! Get Results 


Not only will the proper aerial clearance, thus obtained, give you the 
leasure of long distance radio reception, but the appearance of this 
utiful mast on your property will give you a reputation. This. 


reputation will grow as you bring in stations such as you never 
hoped for. 


Mail Coupon for Literature 


S. W. HULL & CO. Dept. B1 
MAST | 2048 E. 79th St., Cleveland, Ohio 


Without cost or obligation on my part, send 

Acal Meee aad pour rite, HERCULES 
erial Mast and your 

PREPAID fee I am interested in a 

( ) ft. Mast. _ 


NOME cosce Se enh hielo B Wa Sh gts ee Sad ob eho ok 
AGGIES 6565 ise ose cn oSees 


Cit eseeereet ese ees eetGeoesentensenevese 
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Saws, Drills and Engraves Safely 


Manufacturers 


who desire to build quality 
into their products and who 
insist on speed and economy 
in their plants should write 
our nearest office for com- 
plete information on 
paulding Bakelite-Duresto. 


Factory: Tonawanda, N. Y. 
Sales Offices: Whrehouses 


484 Broome St, N. Y. C. 
659 W. Lake St., Chicago. 
310 E. Fourth Street, s 


Angeles. 
141 N. Fourth St., Phila. . 


15 Elkins St., Boston. 
171 Second Street, San 
Francisco. 
509 First Nat’! Bank Bldg., 
Milwaukee. 


A VOID ruined material, wasted time—use Spaulding 
Bakelite-Duresto. Unlike hard rubber, it is chip- 
proof. Besides—due to a special Spaulding process of fab- 
rication, Bakelite-Duresto panels retain a beautiful black, 
high gloss finish indefinitely; will not warp, shrink nor 
split; highest in dielectric properties and tensile strength. 


Insist on Bakelite-Duresto—the best that money can buy. Your 


dealer can furnish standard sizes from stock, special sizes to order. 
Individually packed in envelopes under Spaulding label—your guare 
antee of quality. Look. for Spaulding Bakelite-Duresto panels in the 
set you buy—a sign of quality apparatus. po C 


Write nearest office for descriptive circular 
SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y. 
® waa 


BAKELITE-DURESTO 


Panels -Sheets -Tubes & Rods 
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KIC- OB Battery ena Charger 


—the ideal Christmas. gift 


Nothing gives. more pliesie : 
or lasting satisfaction to the 
radio fan ‘than this improved: ` 
outfit - of KIC-O nickle-zinc |” 
storage ` “B” Battery and Char- ` 

ger.. Battery i is of the alkaline 
‘type giving constant’current . i oO ———— 
‘and long life. . Heavy glass jars atécom- . raei 
pletely enclosed ina highly finished; prac- | 


tically water-tight cabinet, which can me e Ean 
safely be placed near the radio receiver. a Nie ia 
tm PZ “7 140 .33.00 
KIC-O Multi-Polar Double: ‘Potential pe oe ge pee 
Chargers recharge -storage .B’"Bat=*... SZ super 100 double capacity 40.00 
-` teries quickly and economically. They | g 79 Pa 
_use both: halves of the:A. €. cycle: and Ge. Sy sp 
_operate from the ordinary electric light ` CZD supèr 100 double capacity 37.90 
circuit. ay een ere a 7 y 
o F n = 2 KIC-O Chargers 
j RS = q < eh rie > Type K-1 single unmounted 1.50 
aKICc-o | Type K-2. single mounted 3.50 


outfit? _ Type K-3 Multi-polar, mounted 5.00 
KIC-O Special Charger Chemicals 75 


Guarantee 


Your money back on any KIC-O | 
Battery if not satisfied within 30 | 
days’ trial. Write for full infor- 
mation or see your: dealer. 


This KIC-O equipment has been approved 
by the Popular Radio Laboratory 


KIMLEY ELECTRIC Co,, INC. 


Bae 2667 Main Street 
Ta = Buffalo, New York 


pma 
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Solved! 
The Problem of Radio Parts 


HENEVER you hear.of anyone having trouble 
with a circuit, nine times in ten it- is because of the 
parts. Penny skimping does not pay. 

Take the grid leak for instance. It is the heart valve of 
your set. Unless it provides a perfectly smooth electric 
path for the current to escape from the grid of your 
detector, miniature thunder storms cracile and rumble 
within the tube, smothering weak signals, distorting and 
muffling strong ones. i 

Electrad engineers specialize on important parts which 

don't, take chances Know | are scientifically accurate and dependable. Every item 
form mora Exandinist | is certified to give absolute satisfaction. 

Yadchms, Audiohme, Light: On sale at most good radio dealers. If your dealer 
ping Aeae, Lamp Soe cannot supply you, send us his name, and the purchase 
price of the item you want. We will supply you erect 


anit T Fixed Re eels a 
Gounied Amaphiie: Kita Vera ELECT RA D, Inc. 


Dept. C, 428 BROADWAY.: NEW YORK - 


woe 
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`. may always be obtained. 


You'll Want Both These oo 


The Manhattan Junior Loud 
> Speaker T 
The Manhattan Junior is the first 

loud speaker with an adjustable 


“Concert Modulator”? to be marketed — 


at the popular $10 price. It isa real 
loud speaker with a reproducer unit 
especially constructed to operate the 


long air column of the horn. 


The Concert Modulator in the base allows the 
reproducer unit to be adjusted to varying 
conditions of operation so that best results 


The Manhattan Junior is a good looking, 
well built instrument which reproduces the 


work of broadcasting artists with wonderful - 


fidelity, ample volume and excellent musical 
quality—a wonderful value for $10!: : -> 
Hear one at your -dealer’s. a 
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The Red Seal Map-Loop 
Aerial 


The Red Seal Map-Loop Aerial is needed to 
complete the attractive appearance of any set 
designed for loop reception. It replaces the 
usual spider’s web of wire with a handsome 
broadcasting map—an ornament in perfect 
keeping with your good looking radio cabinet 
and the other tasteful furnishings of your home. 


In the Map-Loop the wires are concealed be- 
tween two maps of the United States on which 
the broadcasting stations are listed and located. 
The frame and base are solid mahogany. 
Further interest and decorative quality has 
been given the maps through faithfully em- 
ploying the odd technique of the old map 


‘masters of the seventeenth céntury. 


The Map-Loop is not only extremely good 


- looking but is technically correct and designed 


for-easy, convenient operation with the super- 


„heterodyne. Price $20. © 


Manhattan Electrical Supply Co., Inc. 


NEW YORK > CHICAGO 


ST. LOUIS 


r ASK FOR 


anhattan 


RADIO PRODUCTS 


SAN - FRANCISCO 


Manhattan Radio Products 


cn “MADE BY THE- MAKERS OF THE FAMOUS RED SEAL DRY BATTERIES 


= 


t 
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Model C-11 One-tabe 
Receiver. The biggest 
value-in a one-tube 
radio set today. 


KODEL | Model C-14 
Four-tube Receiver, 
~ illustrated here, is 
priced at--$32.50 
(without. battery cab- 
inet, loud speaker- or 
' accessories). Battery 
cabinet can be fuf- 
nished with any KODEL 


cost, at 


$3250 


‘With battery. come 


\HIS: Christmas anyone can give - partment, $37.00 


Aoda eae thé ‘bést™ ‘that © radio” offers; ` ‘for 


tude: Portable. 
(Model P-11 with 


amplifying tube - 
_added, which in- | 


creases distance 
and: volume 


KODEL radio receivers are priced so 


low that. anybody . can. afford’ them.. - 


~ And they are so simple to use! Just 


Model S-1: KODEL” 
Crystal’ Set. 
Sensitive, selec- 
tive, low-priced. 


one dial to turn, ‘and: in. the stations > - etic! 
SSSA. 

‘come, near and far. Only-two dials. ` BEP 

in the 3: and 4 tube sets. Santa `can . = A a 

even bring radio to the apartment. . SP ree 

: house where antennas are prohibited, E ccoo. 

na for KopEL will work on ground alone 
Model C-13 Three-tube Receiver. 
Gives five-tube volume with only —hook it to the nearest: radiator! $ 5 00. 


three tubes, due to reflex am- Set 

Plifeation: ; All 'KoDEL ‘sets contain. a unique 
Model C-12 ‘Two-tube 
Receiver. A great . 


i, many times.) 


Asa 


. circuit, discovered by an independent 
experimenter. When’ radio 'condi- 
tions are right, 1000 miles on one 


tube! Add‘tubes until the four-tube local ‘stations on -the 
set gives you the possibility of trans- ` horn; single dial 


tung, 
continental reception. SES 


See the KopEL line at ‘your deal. 
er’s. . If. he does not.carry these mar- | 
velous sets, send us his name and — 
- addess - ahd we will send you the 
interesting Kops. catalog, -from | 
., Which: you can order direct. .Money 
returned if-any KopEL set does not 

— more than satisfy you. l 


2 x 
a. . - 


Model P-11 One- 
tube Portable— 
. the Camera of 
Radio — Price 


816.00 without ` e E 
accessories. Tube, . - Deras. The KODEL is a sensa- FREE! 
batteries, head- | tion wherever introduced. Write for a R : 
phones, antenna =", . Write for instructive 
and ground wire terms. as 


KopeL catalog, en- 
titled “Radio for 
Eyery Purpose and 
~ Any Purse.” FREE! 


all self-contained. 
Weight 4% lbs. KODEL MANUFACTURING co. 
complete, 


Under the same management that 
-made the HOMCHARGER famous. 


132 West Third Street, Cincinnati, Ohio 


RADIO FOR EVERY PURPOSE AND ANY PURSE—S$5 TO $32.50 


-a sa oan 7 “I 
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-set at slight additional i 
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i 
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a dependable battery charger? No more 
spilling acid on the carpets from drag- 


ging batteries through the house. No | 


more battery-going-dead on the very 
evening when you particularly want’. 
your set working. No more relying on _ 
outside help for: the entertainment en- 
ergy in your battery—help you can’t get 
when you most need it. 


Son present could -you- give your- 
self that would please you more than 
i 


The Radio Unitron —made just as rug- 
ged and efficient-as the big Unitron In- 


` answer to thisimportant Radio problem. 
It- assures the lover of Radio, entertain- - 
ment unbroken by a battery going. dead 
without warning. — 


The Unitron Radio Battery Chargers 
are made in two sizes—a smaller one for 
small sets, and a large one for multi- 
tube sets. Both are efficient— each ås ` 
simple, safe and economical. Economy 
is important in a Radio charger. It must 
do its re -charging without -wasting cure: 
rent, and it must beso built that it never 
needs repairing or adjusting.’ 


_ They waste no current—and that‘means 
quicker re-charging at lower cost. They 
have no moving parts to be adjusted, ' 

- rėpaired'or replaced —no mechanism to. 


‘never are repair bills. 


New and. Wilsey Streets 


cag OO TÁ e e er RS SoC = 
. 
. m 
; d 
“ ‘ 
i = 
. 
é Eg ' 
ss ys 


- wee we ` -- PESSA oes -, ,^ a a 2 xe - 


The Unitrons are low-loss chargers. | $ 


- get out of order — and this means there | Ae 
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A CHRISTMAS PRESENT | 


-that any fan 
J ould ral 


aie Ve 


ti i F 
! 
7 yee bh 
A ! aft if 


An deat Christmas present. Either size. | ' 
And one that will last as long as Radio. Lash 


Fool-proof, requiring no attention what-. 2 : eee 


ever, self-regulating and guaranteed fj... ` 
fireproof by the National Board of Fire _ E. 
_ Underwriters, a Unitron is a delightful e 
- Holiday gift whether you give itor getit. . if. 


, . 
Ne ee Pw fe BBO. wan 


Send for the Story: 


“A Little Less Noise....Please” 
dustrial Battery Chargers — supplies the. . | : 


Model 00 $18 sxe 
Charges any ; 
..- type of 

A battery 


sp. 
n; 
t 
4 


Model0 $30 7 
Charges A and. 
B batteries and 
automobile 
batteries 


~ FOREST ELECTRIC COMPANY 


Pioneer Manufacturers of Industrial Current Rectifiers 


‘Newark, New J Jersey 


Advertising by Prcanxn-Sonn, Inc. N.Y. 


æ- , 
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“All DX STATIONS 


HIS — hat Prof A. W. Parkes, Lafay- 
Including West Coast Easily Tce Coleg, wrotsun sonmenting wonder: 
Heard on 4 -Foot loop with M &H. ful perfection of Super-Heterodyne with} our 
Superformers and Precision Selector. 
f S & “We built this set with ts last. June, th 
Super Ol mers reproduction is perfect, i "writes. pre Allman, 
: o“ t tecto 
Precision Selector EPERRA is ai that speeches be heard 200 


feet from loud speaker. I have heard many sets, 
on the Marvelous M.&H. and have operated:30, but there is only one ¢ real 


Super-Heter odyne, set—the M. & H. Super-Het.” 


M.&H. Precision Selector $ 


The marvelous 
Selectivity, 
Long - distance 
reception, etc., 
of M. & H. 
Super - Het 
are due to 
this scientific 


Complete Parts for 8-Tube Super- 
Heterodyne Set, Special.......... $96 50 


With Booklet giving full description and plans. Postage prepaid. 


M. & H. Superformer . 


Designed especially for 
Super-Heterodyne for am- 
plification at 6,000 meters, 
for use with UV-201A, 
C-301A, DV-2, UV-199, C-299 
tubes. -Small in size, minimum 


10 


instrum 
No Adius “feed-back.” Carefully insulated 
ment. Last for voltage greater than ever used. 
f Daonna Guaranteed. Illustration one-half 
Hard rubber actual size. 
case. 


Illustrations 


Sonet aig wud Super 29c 


are one-half 
actual 
size. 


Heterodyne. Mailed. 


Dealers Write for Proposition 


MOSKOWITZ & HERBACH 
512 Market St., Philadelphia, Pa. 
Established 28 Years 


E-zTOON 
(EASY TUNE) 
RADIO DIALS 


ASSIST THE EAR 
TO GUIDE THE HAND 


- Smooth, easy movement. 
No cogs, gear back lash or © 
lost motion. Easily in- 
stalled. Take off old dials 

' —glip on E-Z-TOON— 
tighten set screw. No holes 
to ‘drill, no complicated 


adjustments. 
PROPORTIONS | 3” Dials $2 00 


ar Dials a 25 


GENEROUS 


Natural Tones With Volume || 
A Reproducer that Satisfies E-Z-TOON 1 Dials are two dials in one. The ratio 


of the outer dial to`the inner dial is 50 to 1. The 
Aluminum Sound Column. 14 inch iar er dial is for coarse tuning and the smaller 
pyralin bell.. Convenient adjuster. dini tor fine tuning. 4 Get the peaons heh the 
: outer large 1 an ne ne e 
No. 205B Polished Black Flare . $22.50 smaller dial i EZT OON | Radio „piels easily 
M4 Ting inn ose tan izing Stations a ou 
No. 205D Mahogany Tinted Flare $2500 p g heed. y 


Manufactured by Ask you dealer or write us for illus- 


American Glecrie AEE LOAST 


Company E- Z-TOON Radio Co. 
State and 64th Streets s:$ ¿š ‘Chicago .| 3236 W.Washington St., Indianapolis, Ind. 
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UCH volume that it is necessary 
to warn users not to turn it on 
full—lest the loud speakers be 
thrown out of adjustment. cA new 
five tube tuned radio circuit—devel- 
oped by the pioneer makers of radio 
parts in this country. Batteries and 
tubes will last from twice to three 
times as long. Marvelous selectivity. 
These are the high spots. The whole 
story in a booklet. It will pay you to 
send for it so we can give you the 
nearest dealer’s name and you can 
have the joy of your Electrola for 
Christmas. 


—and then. 


we heard 


The Famous Line of 
_ Kelford Radio Parts 


includea remarkable 
low loss variable con- 
denser, laboratory 


_ precision rheostats 


and potentiometers 
and a thew shielded 
audio frequency 
transformer acknowl- 
edged by radio ex- 
perts ta be the most 
perfectly constructed 
transformer made. 
These parts are more 
efficient because of 
ourlong experience— 
and at lower prices - 
because of our facili- 
ties. Send for catalog 
if you know that a 
set is only as good as 
its ene: 


THE- AMERICAN - SPECIALTY - biggie 
172 Holland Avenue, Bridgeport, Connecticut | 


America’s Oldest Manufacturers of Radio Parts 


Exclusive territory for jobbers. Community agency plan for dealers. For both job- 
ieni nase and dealers. the highs quality. merchandie and discounts worth inyestigatiag 
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ELECTRASOTE | 


TRADE MARK 


dpe: -e Your Set 
7S Le 99 
-“Behind the Ears 
aye can you expect ‘to get the 
most out of a set filled with dust and - 
dirt? - Every radio fan needs a NO- 
DUST to keep-his outfit clean and 
efficient! A bright, shiny panel and a 
“highly polished cabinet. won’t make 


“your radio work any better; your set 
„Must be clean ¢ : 
"Each powerful blast of a NODUST 
shoots compressed air into every nook 
and corner of your set and removes 
all particles of dirt. You need a NO- 
DUST handy to keep your set wore l 


wa E i 


` 
~N 


N 


EE) 


-. 
mee n e 


Clear reception and selectivity 


are what every radio fan wants. . 


To obtain . these advantages, 
every part should be. chosen 


wisely beginning with the : 
| panel. . 


| Electrasote Panels are sala by 


climatic conditions, they. will not 
warp or change tolor; - Due to their 
electrical ‘qualities they reduce ‘sur- 
face leakage'to a minimum: ‘And yet 
they cost less than other standard 
panels. — 


Electrasote is one of the famous 
“sote” products . introduced by The 
Pantasote Company, Inc. ` 


On sale at good Radio Dealers 


M. M. FLERON & SON, Inc. 


Sole Sales Agents 
Trenton, New Jersey 


ing at its best 


NODUST 


- Strongly constructed of -best materials, 
12 inches long. “Wood mountings. to:pre- 
vent short sirouhing, Easy to operate, 
yet ied sitcotive. f your dealer has not 
receive his.su upp ly, yet, send us-a dollar 

l, and ye wW ip your NODUST by 
A mail 


PEIFFER & COMPANY 
82 Liberty Street Newark, N. J. 


Pat. applied for 


DISTANCE VOLUME, SELECTIVITY 
NO METAL—WOUND ON AIR 

Distributed capacity, the principal cause of broad 
tuning, reduced to an absolute minimum, 

No metal parts used, therefore, no waste of signal 
strength due to eddy current losses. : 
Low Wave $7.00; Broadcast $7.00; Superdyne'Type $8. 50 

__° * BEWARE OF IMITATORS ` P 
ALLIED RADIO CO. (Distributors) 
GLOBE RADIO ni ta MENT co. 

Zegar action. pending. : 


ed ee ee 
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a | “The Musical 


| Instrument 
of Radio” 
Amplifying 
bell of natural 
| i „and resonant. 


EEREN pa 


2 be YS y tye 
rows wae 4 
+ 
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Model VI 
(14” i $30 


Was © -Model VII , 
fee (21 Homi) $35 


t 
r 


i ‘ 
bat SLA oa. vie 
i 
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cip A Music Master for Christmas! 
“a -” £4~ A pift the whole family will 
enjoy. . Had you thought of that? 


-A usic Master embodies all the - 
¥-4 proved principles of sound repro- 
ae 4 `~ duction. 

a4 “<The sensitive reproducing unit 


responds to the faintest impulses. 
.The tone chamber is heavy cast 
aluminum, unequaled for develop- 
ing sound waves free trom distor- - 
tion. And the amplifying horn is 
natural :wood, mellow and reso- 
- nant like’a-violin. 7 pe 
| Broadcast, reception is at its 
best only with Music Master. > 
«;, Your.dealer will be glad to dem- 
, onstrate it for you, or to place one 
‘ in your home on trial. 


Ae | 


oe peg The new Music Master 
<< . Cabinet model, with 
2 “Ful Flóacin ** horn of CA 
me natural w , possess- h$ 
37. ing all.the wonderful Ẹ < 
“4 reproducing quali- Sy 

tiesof the famous [fi <4 
horn type Music a 
Master. Handsome i 
mahogany cabinet. E4 


$35 


Dealers E verywhere 


-= Music MASTER CORPORATION: 
Makers and Distributors of 
High-grade Radio Apparatus 


~- +-10th-and Cherry Streets 
Chicago Philadelphia Pittsburg 


7 : 
ae A 
wy p 
-'ė 3 z 
PES POR: P 
a | Connect any Music Į; - 
-. Master in place of Ẹ- 
coo +1 Headphones. No fe 
i So 4i batteries required. f. 


RBRRODUCERS ec O adustments. 
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"Fading ‘and Frying 


N you tune in your radio set, it is your “B” battery— 
not the broadcasting station — that you hear. To insure 


ood, clear reception, keep your batteries in the pink of con- 
ition. Test them uently — and to be sure that the test is 
accurate and dependable — use a 


“FREA! TESTER 
-TESTER 
Made to U. S. Bureau “every joint. Sturdily- built. 
of Standard S ecifications, Packed in acid-proof. pack- - 
by America’s largest hy- “age that prevents electrolyte 


drometer manufacturers.’: from damaging clothes or 
ar to. read. Air - tight at housefurnishings. 


Jobbers—Write 
for our attrac 


=" How to ‘Make the ; Battery Talk” —tells how 
to improve your radio reception. Written by 


Sy Major J. S.“Hatcher, U.S. A., the well-known k 
radio authority. Enclose 4 cents- mailing cost. ` 

oe FRANCIS L. FREAS GLASS WORKS.’ 
Conshohocken -e ~ Pennsylvania 


BESTONE NO. 724 !!! 


_ Sold by Good Expressed by experts to be 


Dealers E - $ 
ei . the most efficient socket 


Direct Upon Re- 


cqipt of Dealers ~ ANNA BAKELITE BASE—HEAVY NICKEL SHELL— 


Patented May 15, 1923 


Jnfringernent subiect to - Sure gripping phosphor bronze con- 
prosecution 


: SALAMA) tacts that always assure 
RET 2 in l A positive contact 


faces in- 
stead of only one. Dou- 
ble life, double value. - C l Ask your dealer 


Aini a Fey 2 


Ave., Chicago 


NEWARK , N.J. 


tive propssitiss. : 


= HENRY HYMAN & CO., Inc. 
| GREWOL MFG. Co. 476 Broadway = Manufacturers 712 W- Austin 
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The Dayradia 


A complete unit ready to attach to light socket, antenna and ground 


d 


This beautiful instrument embodies all the remark- 
able qualities of tone, simplicity of operation, and vol- 
ume which distinguish the other OEM Models 

In addition to this, it is complete with A & B 
batteries and special, silent, recharging equipment. 
Price complete with everything but tubes — $225.00 _. 


-THE DAYTON FAN & MOTOR COMPANY 
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What’s What in x 
Super-Heterodyne The One Way to Get a Real 


To select from various : H 

circuits and parts those t 

which laboratory tests Super- e erodyne 
prove to give best re- 

sulis— ; 


To work out the finest 
Super- Heterodyne 


Do you want genuine radio satisfaction? Long range recep- 
tion through the barrage of nearby- broadcasting. Hair line. 


‘tandard that radio en- | =._ selectivity. Purity of tone. Better amplification. The one instru- 
gineering skill can ment:that can give it to you is the real Supér-Heterodyne, built 
achieve— of laboratory apparatus to naval standards. Of all the circuits 
That is the purpose of: | «~ — and parts tested in our laboratories, here are.the finest yet pro- 
Since Be ater. ro duced in the art—designed by Experimenters Information Service: 
cialists. Every member MODEL C-7 Improved Regenerative Super-Heterodyne 

of our staff is a radio MODEL C Standard Loop Super-Heterodyne 

technician of recognized MODEL K Antenna Adapter for Model C 

standing. Every test MODEL J  2-Stage R. F. Amplifier for Model C 


made in our Laboratories We furnish material (laboratory a real Super-Heterodyne econom- 
15 thorough and author- standard) that enables you to build ically. Immediate shipment. 
titative. Every piece of 


apparatus listed in our We can save you money 


stock is of full labora- Write for free information and price list 


Sra NORDEN, HAUCK & COMPANY, Engineers 


You may rely upon any 
material and informa- _. Office and Laboratories 


tion we furnish you. 1617 Chestnut Street Philadelphia, Pennsylvania 
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An Ideal Xmas Gift for Every Radio Owner 
Sold by your favorite Radio Shop or 
write us mentioning your dealer’s name. 


Mfz. By Crescent Braid Co., Inc. Providence, R.I. 


R ADIO T A UGHT AT HOME Manufacturers of Radio Parts 
. Aa ree wholesalers aly and carrying stock in 

eight largest cities in str ; 
New Easy Method by Penna. State College tandad lives clase paan aga ante 


No more tiresome stumbling thru complicated blue-prints us your catalogue and samples by Parcel Post, 
and pictured hook-ups — no more costly guessing or aimless which we will pay for or return, Not interested 
experimenting — a sound working knowledge of funda- in sets. 
mental por ee urns ee to proficiency is readily 
acquire ru the easily mastered correspondence courses in 
Radio Transmission and Reception— one elementary, one ‘UNITED DISTRIBUTORS, LTD. 
advanced — offered by the Pennsylvania State College. As SYDNEY, AUSTRALIA 
this is a State Institution we can offer these very helpful ee A 
courses at cost. For full information write -Division A, : SAREE ARTAR SUPERIOR: 

Dept. of Engineering Extension, Reference: 


PENNSYLVANIA STATE COLLEGE E 


9705 Cottage Grove À 
State College e. >» Pennsylvania ; e ae menue l 
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The GIFT of GIFTS for 
the Holiday Season 


AUTO 
INDICATOR 
co 


“GRAND RAPIDS 
mice. 
Copveanrec (p22 
DATE Peer? 
hamachi 


`“ 


Put it in your grip 
Take it with you on your trip- 


Auto Indicator Company— à 


One of Many Letters from Satisfied Users 


Gentlemen: I purchased one of your pocket radio sets and have found 


~ Announcing 


The most wonderful single tube set ever offered the public, 


The New Standard B Model 


introducing. NEW and EXCLUSIVE features, consisting of 


beauty, refinement, range, clear tone and selectivity. 


A Portable Outfit 


Complete within itself, with tube, A and B batteries all con- 
tained in: a handsomely finished, moulded bakelite case, 


234" x4" x 1214”. Weight complete 4 lbs.: . X 


Ps 


Efficiency -has: not been sacrificed for compactness as short `’ 


~ 


` súrpassed.™™A bigger value than any other. -> - - 


When used without aerial or ground this receiver is capable of 
. reception?from local broadcasting stations at short dis- 


- leads. insure maximum ‘results. . Its clearness of tone is un- - 


tances.. When used with outside aerial and ground reliable - 


reception is obtained from stations 1,000 miles way. - Under 


favorable conditions twice this distance’ has been reported’by ~ - 


OUT Users. | «2 3 
Now — Adaunit — 

For those desiring amplification with Pocket Radio our 
ADAUNIT PORTABLE meets every requirement, consisting 


‘of 2 stages of amplification, loudspeaking unit with built-in 


cabinet horn, batteries and Pocket Radio, completely housed, 
in a genuine leather covered case 9” x 834” x 1314”, weighing 


` only 19 Ibs, » 


Travelers delight 


— — — a 


same very satisfactory, giving our family a great deal of amusement and 
pleasure. I have been very successful in picking up long distance stations, 
having listened in on twenty-two (22) stations in one evening, including 
Montreal, Canada. 

Mrs. Johnstone, my son and I listened for about three-quarters of an 
hour one evening to Station PWX Havana, Cuba, and on Sunday morning, 
January 6th, at a quarter of two,] listened in on Station KPO San Francisco, 


hearing the music quite distinctly. 
Yours very trul 


Y, 
(Signed): GEO. H. JOHNSTONE. 
Note.—Mr. Johnstone is a Vice-President of the Wayne County and 
Home Saving Bank, Detroit. 


Price without accessories, $23.50 


If your dealer cannot supply you, write to 


AUTO INDICATOR CO. 


Grand Rapids, Mich. 


. 


Interior view 
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Performance 
proves _ 
this five tube 


a ane “to equal any set made anywhere 
PRICE $120.00 


i the hands of actual users, many of them in- 
experienced, this set has won its place of equality 
with the finest five tube sets ever made. It is equal 
in selectivity, and in clarity and sweetness of tone. 
In good radio weather it provides coast to coast re- 
ception on the loud speaker. = 


Your eyes will tell you that in appearance it is dis- a 
tinctive and beautiful and that it is well and care- 

fully made by real craftsmen. It is an ornament 

in any surroundings. TE ; 


You may påy more for a radio set—but: ‘you can't 
get more genuine satisfaction. ae 


THE CLEARTONE RADIO COMPANY - CINCINNATI, OHIO- | 


All apparatus advertised in this magazine has been tested and approved by PopuLar RADIO LABORATORY | 


| 
| 


7. - Bo ai eo LAN ee BOOT Co * ~- ‘em. s eae E ee e r ee me a le 


4 Tube Console 
$135.00 


wo Beautiful Consoles 


. Both the four and five tube Clear-O-Dyne sets are. 
available as consoles. Each console is a beautiful 
self-contained piece of furniture with space for a 
concealed loud speaker, and for A and B batteries 
and charger. The wood is a beautiful solid 
mahogany. 


5 Tube Console 
$190.00 


These consoles are very moderately priced—and 
offer an astonishing value in a set of this type. 


If your dealer does not handle Clear-O-Dyne sets, write us direct. 


Dealers and Jobbers: Avoid price resistance and give your cus- 
tomers the best possible radio set. 


' Clear-O-Dyne Model 70........... $75.00 Clear-O-Dyne Model 80.......... $120.00 
Clear-O-Dyne Model 71....:....... 90.00 .Clear-O-Dyne Model 82 Console... 190.00 


| pine Model 72 Console... .135.00 Other sets from $60.00 up. 


d + 
: £6 ENA = 

1 E B 

‘ f aa 

sea eeagrds 

l T ee 
. Sm i 
Nie 
A + 

x prlla 


CINCINNATI, O. U 


> l THE CLEARTONE BERO co Ji 
szanni 


) THE CLEARTONE RADIO COMPANY - CINCINNATI, OHIO 
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- FREQUENCY AMPLIFIER UNIT 
AUDIO AMPLIFIER UNIT 
VARIABLE CONDENSER — 


NSI 


A complete non oscillating tuned radio 
frequency unit; low-loss condenser. 


Rheostat completely wired, 
type 2-R.F.U. $9.00 


A variable low-loss condenser made of One complete stage of audio ampli- 
mica-mercury, built on a new principe -. fication in one unit. Transformer alread 
Tyee aa Transformer, socket, and 8 or No rubbi amie _ Fully pigtailed 


De WITT ~ La FRANGE, Gormpany Ino. } 
`. 54 Washburn Avenue -- Gambridge. Massachusetts k 


> =x |) 


; wired. Rheostat 6-or 30 ohms, T nae } 
cap .0005° -D. Price $3.00. Three for use with “C” Battery $7.00. Type C 
ready for use. Type |-RF. unit $8.50; RF. units and 2 A.F. units will make a for use with or without'“C” Battery - fH- 
. 5-tube non-oscillating tuned R.F. receiver. $7.00. 


Large and most complete stock of Quality 
Radio merchandise at standard prices. Com- - 
plete sets and standard parts of reliable makes. 
There’s sixty-five years of uninterrupted serv- 
ice back of the “House that Satisfies.”” Reli- 
able Radio merchandise is the only kind that’s 
worth while. You can be certain of reliable, 
complete satisfaction and prompt delivery if 
it comes from Andrae. 

Send for catalog 


JULIUS ANDRAE & SONS CO. 
127 Michigan St. Milwaukee, Wis. 


FAX ND RAE heas 


KELFORD CONDENSERS 


_ (Low Loss —Variable) 


(Built by America's Oldest Manufacturers of Radio Parts 


One of our big sellers, because the man 
who builds his own wants a real con- 
denser. Note the remarkably low prices. 


From 5 to 23 plate, from $2.00 to $3.00 list 
Drop us a postcard for full description 


~The American Specialty Co. 
178 Holland Ave........ Bridgeport, Conn. 


RAWAY Radio Sets are amazing values at bargain prices, 

Users get stations from New York to Frisco—loud and clear, 

Operate with either dry cells or storage batteries. Beautiful 
cabinet finished in mahogany with new platinum-finished panel, 
SATISFACTION GUARANTEED. Don't pay $100. to $150. Write 
for our money-soving plan and literature. 


2-Tube Set - $29.50 
4-Tube Set - 59.50 


Bi f 
Dealers - Agents: wite for plan nod torias eard of, 
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MAKESHIFTS —_ 
REFLEXING . 


LABORATORY MODEL 


SUPER HETERODYNES 


are. -unquestionably the ULTIMATE ` in present-day 
super design. -They are superior to any other 7-tube set 
- ever -produced, regardless: of cost,—Superior every 
way—Quality, Simplicity, Selectivity and Sensitivity. 


Type 10I 7 


Startling Claims l Silver Coupling Unit Small,: 


ee U tra Efficient, $2.56 
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Supreme! 


SECOND HARMONICS. 


SILVER . ee 


Yes... but claims that have been demonstrated x 


over and over again .. Claims that have been 
thoroughly investigated, and that are now acknowledged. | 
as actual facts by Radio Ene net) ‘Editors ana: Fans | 


alike. =... 
BECAUSE 


every part of ove Silver Superis right the set-itself, whether Laboratory or - 
Portable Model, must be right. Reflexing, Second Harmonics and similar - 
round-about expedients are not employed. -There are no’ delicaté balances of 
erent circuits to demand laboratory adjustment. : Reflexing overworks 
tubes, complicates construction and results in poor operation—all these make- 
shifts are left out of SILVER SUPERS. Painstaking experiments with hun- 
dreds of supers discovered the direct, straight-away method of construction 


. that makes the Silver Super’s 7 tubes do more work than the average: 10-tube Type 301 
set, and that secured for SILVER SUPERS their remarkably hi igh degree of Silver Low Loss Condenser. 
efficiency—without being reflexed or ‘“harmonic-ed. x That’ s why SILVER Loss Immeasurable; Ideal for 
SUPERS are supreme, and why the “men who know” acknowledge that any circuit........... $4.50 


supremacy by using them . . . that’s just why you. should, too! 


Write for “The WHY of SILVER SUPERS.” It’s free! — 


Portable Model Parts...... $57.65 
Laboratory “ ‘* ...... 63.60 


CIRCULARS . 
on the SILVER SUPER SPECIALS upon peer : 
2 “THE PORTABLE SUPER-HETERODYNE” is jut | Type 401 
T H "i crammed full of “DOPE” that every fan should have. Itis the Silver 50 KC Transformer 
one book-that really takes the Super-Heterodyne apart and dis- Unit. The Original Employs 2 
cards all the ‘‘kinks and twists.” Drawings and Photographs Interstage and a filter trans- 
in the book make it easy for you to build a Silver Super on your former. 12% to 3414 times the 
: kitchen table, with only -a Screw Driver, Soldering Iron and a Darney o aay ing on, m 
Wyse pair of Pliers. Send for your copy today........ Price 50c. market. Sees 


Eastern Distributor: 20th Century Radio Corp., 102 Flatbush Ave., Brooklyn, N. Y. 


Silver-Marshall.inc. =: a 
© e erchandising Plan, 


105 SOUTH WABASH AVE. DEPT. E00 0070 i CHICAGO 
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No array of Connecting - . 


Enclosed in Metal Case - 


Charges Quietly While You 
Enjoy Local Concerts 


The Best in Radio. Equipment- 


Posts to bother with — 


Model 19 for charging ‘“‘A”’ 
and “B” Batteries. — - 
Price $22.50. 
(50 and 60 cycle) 


Model 17 for charging “A” 
Price 


(50 and 60 cycle) 


Batteries. 


$18.50. 


Sweeter Christmas Carols 
On Your Radio 


Not a loudspeaker— 
not an attachment— 
but a complete unit, 


in like a loud- — 
trans- 


speaker, that 

forms the electrical im- 
pulses into vibrations 
which, through the 
phonograph needle, are 
transmitted to the re- 
producer of your 
phonograph. It can be 
used on any phono- 


graph. 


When the sweet, tender strains 
of “Silent Night, Holy Night i 
broadcast by some cathedral choir 
come in over your radio tmas 
Eve, gou wili want a 
Needle 
fullest. : 

RHAMSTINEX Needlephone -` 

The ad caer gives all the 

es o 


the phonogra = ; 


advantag: 
without even remo the 
It has no metal dia 


ma 
on any n 
Edison Pith Victor adapter. 


Pay No Monoy. Take No Risk. 
o Neadiephone 


see what pleasures 
Try it with a loud needle an 
oy greater volume without metal- 
c noises. Then, if you are not 
entirely satisfied, if you cannot say 


you p better reproduction, re- 
turn it and Rhamstine* will refund 
your money. 

coupon today—there 


nd 
will be lots of things on the air 
that you will want to hear this 
Christmas. 


J. THOS. RHAMSTINE* 


: Ue? 


PORTABLE RECTIFIER 
Charges “ʻA” and “B” Batteries from A. C. Lamp Socket 
Radio’s favorite rectifier—the record-breaking 1924 
Sterling Model—made stronger, simpler and more 
convenient. .With this new 1925 charger of Sterling 
make, you can charge 6 volt “A”, 24, 48 or 72 volt 
“B” Batteries. © No array of connecting posts to con- 
‘fuse you. Each quarter turn of the selector switch 
automatically adjusts the rectifier to charge a battery 
of different voltage. l 
. - -Completely protected from dust and moisture. No 
metal contacts to fuse or burn out. As simple to use 
as an electric iron. Can’t overcharge batteries. 


THE STERLING MFG. COMPANY 
2859 Prospect Avenue 


_ Send for free booklet of hook-ups, log sheets and other data 


Rhamstine* - 
phone to enjoy it to the 


R 80 it 
ic noises. It: 
DO | 


an be used 
ph including the 


67 No. State St. 


= Cleveland, Ohio 


a The Ne 


ELRACO 


Low Loss Condenser | 


Leads the field. Grounded rotor. Sin- 
gle hole mounting. Brass plates. Prac- 
tically no loss. Correct in design and | 
construction. 

.00025 M.F. $4.50 .0005 M. F. $5.00 

.00035 M.F. 4.75  .001 M. F. 6.50 


Ask your dealer or order direct 
Satisfaction Guaranteed 
Elgin Radio Corporation 


Radio Division, The Elgin Tool Works, Inc. 
_ _ Elgin, Il. 
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LOUD 


4 È 


PEAKER, 


G EREE | 


i) 
i 
. 
I 


lf you want a Loud Speaker which 
brings in volume so that you don’t 
have to strain your ears to hear it— 
which in spite of its power does not 
distort, but makes Radio reception a 
musical and artistic pleasure—which 
is sensitive to every tone so that a 
piano sounds like a piano and not like 
a tin pan—which is so beautiful that it 
harmonizes with any surroundings, this 


3 si oe a esas new Holtzer-Cabot National is the ' 
at Only: aces i $ Loud Speaker for. 


- A New 
_. Standard 


- of Quality 


x 7 
-a - - 
* y r 
CE oa e- 24 œ.. 
Åe of > 


. "6 
eve te eee - > + & 


you. Furthermore, 
its price—$12.00— 
has established an — 
entirely new stand- 


ard of value in 
~ Radio. © 


THE- HOLTZER-CABOT ELECTRIC CO, 
125 Amory Street Dept. P. R. 6!61-65 South State. St. 
~ - BOSTON, CHICAGO. 
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The Best in Radio. Equipment. . - 


hE 


! LOUD SINGER 
1 MODE. 


L J10 
Complete G 
Ready Opna i 


ar ee 
nosia poo Daa 
KUO ETERA 


SIATE 


—a süper or 
Musical 


Instrument 
for Your Radio! 


HIS Radio Horn is rapidly becoming the 
favored instrument of discriminating en- 
thusiasts, due to its remarkable musical per- 
formance, its beautiful appearance and its 
patented mechanical features, which assure 
easier and more satisfactory operation. 


Two-in-One Action 


Tuning and amplifying off the same 
master phone in the base of the horn 


Supersensitive Stethoscope 
Eliminates Head Phones 


Tuning is done with Stethoscope in ears, then one 
turn on lever in base of horn cuts out Stethoscope 
and operates the horn. No plugging in and out of 


Radio 
oscope ‘and horn. y num of Stethoscopes may 
be use used for listening without additional drain on the 
batteries or loss of volume. 
One-piece horn, dark gray crystalline finish; with silver 
plated metal parts. Made in two models; see illus- 
tration above. Extra Stethoscope, er with all 
fittings, each $1.50. 
Aak our dealer to demonstrate the CHARMI- 
ONE L OUD SPEAKER for you. If he cannot 
peti de you, we will send either model direct, 
prepaid, upon receipt of price. 


DUAL LOUD SPEAKER Co. 
210 West 54th Street, New York City 


|. Gollapeible” 


lee WATSON CE ON AOH MFG. 


Set. Same lever also controls volume in Steth- _ 


4 


Tuning Feature 
Directional 
Can Be Logged 


NI ys 


E a DP- T 


KORACH 


TUNED LOOP 


Positively the last word in loop construction. Gives remarkable 


use i may be tuned and logged. 
give ge Selectivity and Distance unheard of before with loop aerials, 
e want you to see for yourself. So send at once for our - 


GUARANTEED. TRIAL Sl va 


this loop ‘on ten days’ trial 


oop arrives. 


ecily satis. fed B return and you get the 
gaye 50 Back SWE H NO.QUESTIC Ong A: AS. D. “on take no risk! 
80 een now. 


co. 
(309 So. LaSalle St. Dept. 8 - Chicago, Il. 
| Full Particulars on Request 


Dealers and Jobbers who are rated: We will ship sample on memo. 
invoice for inspection and test. Write today 


LACE AA 


Yourself! 
You can now secure the very highest quality 
Audio Transformer $2. 95 


of the very latest design for . 
use in all circuits for only post paid 


‘‘Push Pull’? Type $Q:50 
Price per matched pair, only Pola 


Complete information and wiring diagram packed with every 
Transformer. Satisfaction guaranteed or money refunded. 


è s% C t Mf e C ° 
| | Esen ee a ta. ° 
Transformers 


Toledo, Ohio 
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-Ràdio io Jac sche 


The Pee features, many of oe 


exclusively Yaxley, recommend these | 


Jacks: One nut mounting. Springs gen- 
uine phosphor bronze. Pure silver self- 
cleaning contact rivets. Firm contact 
pressure; low resistance. Pressure asseme 
bly, assuring permanent alignment. 
Spring terminals, tinned for soldering. 
Mount in 7-16” panel hole without ad- 
collars. ; 


Rheostat 


Resistance coilis 
stationary and the 
contact spring, 
carried on a heavy 
rotor arm, rides 
noiselessly on the 
flat side of the wind- 
ing withoutproduc- 
ing microphonic 
disturbances in the 
- tubes. A large: num- 
ber of turns of high resistance wire a8% 
sures sharp tuning without the use of 
Vernier attachments. One nut mount- 
ing, can be turned to any position to suit 
wiring layout. 


Midget Battery 
Switch 


Very compact. One 


panel hole. Hard rolled 
phosphor bronze 
springs. Pure silver contacts. ranemared 
from metal frame. 


ee TIO “eas gt a. Ft ee 


e tis 
"ion 


nut mounting in single | 


There is no magic in Radio. Re- 
sults are governed by absolute laws 
of cause and effect. You cannot 
get out of your set any more than 
you mie into it. 


XL 
Ad R tO iE, 


have awaya stood for correct design, pre- 
cise workmanship and right materials. 


Leading makers of high-class radio equip- 


ment have adopted Yaxley made radio 
parts as standard for excellence. The radio 
public has accepted and looks to Yaxley- 


made jacks, plugs, rheostats and other 


radio. parts, as the best that can be ob- 
tained regardless of price. 


Yaxley Approved Radio Products are de- 


signed with a fine technical understand- 
ing of the part they play in radio receiv- 
ing and they are made with a keen sense 
of responsibility to the radio public which 
underlies their guarantee of satisfaction 
in service. 


When you want what is best for your 
set, ask your dealer for Yaxley products. 


YAXLEY MFG. CO. 


Manufactuvers of Jacks, Jack Switches, Rheostats, Potentiometers, Inductance Switches, Dials and Knobs, 
Plugs, Battery Switches and Other Radio Parts. 


vee P, 217 No, Desplaines St., 


r ul. 


ani 


VA icine errs tn this. magasine has been, tested and approved by POPULAR RADIO LABORATORY 


49 


Makes it / S Good 


50 The Best in Radio pei 


| "Variable High | Resistances "Variable Grid Leaks 


‘WIRE WOUND - Revolutionary! 
Rast Variable High Resistances and 
ROYALTY Variable Grid Leaks. represent 
_ the greatest improvements ever made in this 
field, They are wirewound! - 
' “This wire winding eliminates at one stroke all 
the common grid leak and resistance troubles. 
The lever arm cannot scrape away the resist- 
_ ance element.The grid leak and the high resist- 
- ance are noiseless‘and positively non-induc- 
aa tive. The resistance value‘is retained indefinitely.’ 
--Your dealer has the ROYALTY Variable High 
Resistance (type B, 1,500‘ to 100,000 ohms,— 
° type’ C, 500 to 50 000 ohms). and ROYALTY. 
. oun). Grid Leak k (type A, 100,000 to 7,000,000. 
~ohms 


| > ANY TYPE.” $150 
<EREE—Write for the ROYALTY hook-up boòklet ` 


rT Propucts CORPORATION | 
136 Prince Street, New York City. ~ §& 


D 

— 
= 
~m 


AS 


OTTER CEPA TETR OMELET THRE AAT a 


eee 


` 


YOV’ VE i NEEDED 


C.& C. “REACHIT” WRENCH 


The most practical tool for — 
all small hex or round nuts J- 
and ‘screws. 


the object in its jaws. 


_ Reaches into the most 
inaccessible places. / 


Indispensable to 
the mechanic, 
electrician and 
all radio en- 
thusiasts. 


Made of finest 
quality tubing with 
hardened jaws. 


IF YOU WANT ALL WAVE LENGTHS High nickel finish. 


600 METERS i : l 
ONE Goera a KP G = ff Price $1.50 
VARIOMETER > 


“Dry"’ windings without shellac or other o covering -SS . i If your dealer cannot supply you, 
a n = 
prevent internal on anol or Dane. ealag will be sent postpaid, on receipt 


designed for long wear. f 
$ AT ALL RELIABLE DEALERS of above amount and your oe s 
Literature on request name, 


.CAUFMAN - &..CLOUGH- CO; `` 


WILMINGTON, DEL. 


—————— TaT R 
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Always look for the Magnavox 
Trade Mark when buying radio. 


S the rapid progress of the radio art leads every experienced 

user to expect supremely high standards of efficieney in his 
equipment, it becomes of vital importance to know what appara- 
tus deserves your investment in hard earned cash. 


Regarding the quality of Magnavox 
Radio Reproducers, their distinctive 
characteristics are too well known 
throughout the radio world for special 
explanation or comment. 


Those for whom radio has TAM 
an actual daily need, however, will 
welcome a brief word about the new 
Magnavox Radio Receivers and Vac- 
uum Tubes. 


The unique feature of the Magna- 
vox set is the gearing together of its 


several resonant circuits so as to per- 
12R 


RE 


mit positive control bya single dial. 


The Magnavox Tubes have ex- 
tremely high amplification factors, and 
as detectors, give sharper tuning and 
eliminate microphonic noises. 

It is well worth your time to examine these 


products at the nearest Magnavox store. 
Literature on request. 


THE MAGNAVOX COMPANY 


OAKLAND, CALIFORNIA 
New York: Chicago: San Francisco; 
350 W. 31st St. 162 N. State St. 274 Brannan St. 


Canadian Distributors: Perkins Electric Limited 
Toronto, Montreal, Winnipeg 
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This is the 


TRANSFORMER 


POPULAR RADIO 
Selected for the 
Low-Loss 


Receiver 


described in its November issue. 
Thousands of fans have found out 
that Dongan Type C Audio Fre- 
quency Transformer exactly meets 
the requirements of all hook-ups. 
Tone, volume, smooth-perform- 
ance—all these qualities are yours 
by using Dongan. 


Ratio 314 to 1 and 6 to 1 

Bakelite Panel 

Nickel Plated Trimmings. 
$3.50 List. 


Order from your dealer or direct. 
Full descriptive folder sent on 
request, 


VOLTMETER 


An absolutely accurate instrument 
—the Dongan Double Duty High 
Resistance Voltmeter saves your 
batteries and gives correct read- 
ings. Ask for complete detaile. 


Dongan Electric Manufacturing Company 


2983 Franklin Street Detroit, Michigan 


Transformers of Merit for 15 years 


‘Short Wave?’ 


me DEPL v 


Variable Condenser 


11 Plate. . $4. | 
17 Plate.. 4.25 - 
23 Plate.. 4.50 . 
43 Plate.. 


“Ask for a D. X. L.” 


STRAIGHT -LINE-LOW-LOSS | 


Designed especially for Super Heterodyne and all super sen- 
sitive sets. Grounded rotor plates of brass construction— 
aluminum end plates. Body capacity entirely eliminated. 
Approved by University of Michigan and found accurate 
with U. 8. Bureau of Standards. 


Write tor tolder giving description 
If your dealer can’t supply you we will furnish direct. Send money 


MANUFACTURED BY : 
D. X. L. RADIO CORPORATION. 
- DETROIT, MICH. 


Patent Applied for 


Variable Clarifying Selector 


Or if the tone is fuzzy, or mixed up with other 
stations, you need this Selector. 
It gets in between stations like a born 


l maker, and clears up the tone to full brilliance in 


a way that will surprise you. 

It affords complete control of the antenna coup- 
ling, and replaces fixed and variocouplers, tapped 
coils, aerial variometers and other aerial tuners. 

It works alone in any standard hook-up, and is 
a splendid companion for our VT25, Variotrans- | 
former, which gives the amplification of two fixed 
R. F. stages without condensers. The Selector 
is $7.00; VT25 is $8.50. Send for 


FREE BOOK 


showing complete L+K line, Greene Concert 
Selector hook-up, and other effective circuits. 
(Jobbers, Dealers, write.) | 


Dept. P. 654 Grand Ave., New Haven, Conny. 


LANGBEIN + KAUFMAN [AN 


High Grade“Low Loss" Tuning Devices Bo 
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THE KIT CONTAINS 


the six essential SUPER” 
HILCO-DYNE instru- 


ments, together with the — 


required number of 
YLCO Precision Fixed 
Condensers, and’ a 20- 
page book thoroughly 
describing and illus- 


frating in text and in . 
blueprints all details of . 


the SUPER-HILCO 

DYNE RECEIVER. 
Price of book separate 

from the kit—$1.00. 
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AEHILL MFG: CO: Adana ta~ 


. It is YOUR set, custom built to Y 
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~and superior to 
any other circuit. 


The SUPER-HILCO-DYNE RECEIVER— 
_ —a seven-tube set superior in every way and 
different from the conventional super-hetero- 
dyne (note wiring diagram) is made from the 
$30 SUPER-HILCO-DYNE KIT and about 
$45 worth of standard radio parts sold by any 
dealer. It operates either on storage batter or dry cell tubes. ` 
SELECTIVITY A fan receiving in New York next to the high voltage elevated 


railway tunes in or out all the nearby high-powered broadcasting stations and gets 
what he wants when he wants it. 


DISTANCE A fan receiving in a large metropolitan hotel uses the steam radiator 
as his antennae and gets coast to coast reception. 
TUNING Only two dials. Stations can be located today, tomorrow, or next 
month by turning back the dials to the place where those stations came in before. 
CONSTRUCTION Inexperienced fans all over this continent have built these 
sets without trouble. | 
RADIATION Not a squeak, squawk or squeal comes from the SUPER- 
HILCO-DYNE to bother your nearest neighbor. It does not radiate. 


DISTORTION Absolutely true tone qualities from the lowest note of a bass 
horn to the highest note of a coloratura soprano. 7 


VOLUME You can dance any night with a SUPER-HILCO-DYNE RECEIVER 
Loud speaker reception on all stations. 


WAVE RANGE 90 to 600 meters. 
SIZE OF RECEIVER Only 7” x 28” panel. 


Each SUPER-HILCO-DYNE KIT is thoroughly tested and the air core trans- 
formers are matched and balanced in our own laboratories. 


Here is selectivity, great distance, volume, clarity, easy tuning, simple construction. 
OUR requirements. It is the ONE you want; 
the ONE you have been hoping for. Order from your dealer or send for descriptive 
literature on the SUPER-HILCO-DYNE KIT and other famous Hilco radio apparatus. 


Address Dept. 11. 


Scientific Radio apparatus that is distinctively differ- 
ent and superior in efficiency and and appearance. 
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REFLEX 
RECEIVER 


The set designed by M. B. Sleeper 


ULL loud speaker volume on local stations, sharp tuning 
to get thru to distant stations. Only two controls for 
tuning. 


The R-D-X construction kit, including Formica panel, drilled and en- 
graved, is complete in every detail, and made up of parts from such 
makers as Dubilier, Paragon, Eby, Modern, and Rasla. Instructions are 
so clear that no technical knowledge is required to assemble the R-D-X. 
Send remittance TO-DAY—your R-D-X kit will be sent immediately, 
charges prepaid. 


SPECIAL: FULL SIZE R-D-X BLUE 
PRINTS AND INSTRUCTIONS—$1.00 


DURRANT Ema 


52 Vanderbilt Avenue, NYC. 


(\ 


A 


COMPLETE 
PARTS 


LOMBARDI GROUNDED ROTOR 
LOW LOSS CONDENSER 


Model A 
2400 Ohms 
$4.00 List 


Model B 
3000 Ohms 
.$5.00 List 


“Distance Lends Enchantment” 


real radio fan gets a distinct thrill 
stant stations tious 


An ACCURATE, ATTRACTIVE CON- tens in” to Iaa 


DENSER of moderate dimensions with the 
following 8 al features: i 
LOWEST DIELECTRIC LOSSES. 
PIGTAIL CONNECTION and STOP. 
GEARED VERNI ka it UNNECES. 
ma 
SARY to DRILL an EXTRA HOLE PANEL for VER- 


45 DEGREE TAPERED BEARING and BALL and 
THRUST TYPE with adjustable spring tension PAT'D). 
ALUMINUM. END | BRACKETS and PLATES and Ko. 
TESTED by YALE LABORATORY to be one of the BEST. 

test t on reques 
Condensers ‘furnished plain or geared Vernier or with Vernier 
dial. 


Our catalogue descri 
detail—ask for yours. 


If your dealer cannot supply you send order 
direct to factory. 


Dealers 
You will find Repeater Phones—a nationally 
advertised product — fast-moving merchan- 
dise. Ask for our Sales plan and Discounts. 


Literature sent on request 


THE LOMBARDI RADIO MFG. CO. 


71 MINERVA ST., DERBY, CONN. 


MOSS-SCHURY MFG. CO., INC. 
2013 Franklin Sica oe Dees U.S.A. 


_ The New Improved “Repeater” 
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ous Reception 


From these Scientifically Designed New Karas Harmonik Audio Frequency Amplifying Transformers 


Clear, round, full mellow tones. 


could never be mistaken for a harp or banjo. Speech so natural that you would instantly recognize 


M cout that is absolutely true and natural. 


the voice if you knew the speaker. 


Orchestral music poured out of the loud speaker with all the 


tones of each one of the instruments so accurately amplified that you feel as though you were sitting in the 


concert hall. - This is what you hear when you listen to radio reception amplified through Karas Harmonik - 


Transformers. _It is impossible to picture in words the new thrill you will experience on hearing the exquisite 
musical quality of reception delivered by this wonderful new transformer. 


What a revolutionary change in transformer design must have been made to account for this amazing 


improvement in radio reception! 
An Engineering Triumph 
Karas engineers with the experience gained 
in building hundreds of thousands of audio 
ormers, worked more than a year and 
spent many thousands of dollars to achieve 
it. Distortion—that bugaboo of radio—is 
entirely eliminated. Low tones and very 
igh tones are amplified equally with the 


dle tones. The vital harmonics and rich 
overtones—the qualities that distinguish 


music from noise—are brought out in their . 


full beauty. 


Important engineering problems had to be 
solved to accomplish this 


ore- 
result—great volume without dis- 


Enthusiastic Endorsements 


Our claims for performance of the Karas 
Harmonik are. enthusiastically endorsed 
after the many rigid laboratory tests to 
which they have been subjected by scientists 
and musicians. 


man describes it. “A : 
that will give undistorted two-stage ampli- 
fication in a Superheterodyne,”’ writes an- 
other. “The only transformer I have ever 
found that will handle a reflex circuit,” says 

third. So it is on every hand. - The radio 


a 
public is hungry for radio -reception of real . 
ical quality. . And at last a transformer | 


mus r 
has built which DOES produce it. 


_of Karas 


Far Better Reception From Any Circuit 


No- matter what type of receiving circuit 
you favor, Karas Harmonik Transformers 
in the audio end will make it a better set 
than it can possibly be with ordinary trans- 
formers. aras Harmonik Transformers 
are equally superior for regenerative circuits, 
radio frequency sets, neutrodyne sets, super- 
heterodynes and refiex circuits. i 

It requires an exceptional transformer to 
function properly in a reflex. I? takes a 
remarkable transformer to handle the big 
volume of a ‘super’ through two stages. 
Yet these aye the critical tests that the Karas 
Harmonik ‘is meeting every day with un- 
varying success. Users of Karas Harmoniks 
are more than satisfied. They are enthusi- 

c boosters. 


Money-Back Guarantee 


The remarkable performance. of the Karas 
Harmonik justifies an unusual guarantee. 
Instead of the usual meaningless guarantee 


of “material and workmanship” we give 


you a asatraight-from-the-shoulder, money- 
back guarantee -of satisfaction. Put a.pair 
Ka Harmonik ormers in your 
set. Use them for 60 days. 


reception far beyond anything you have 
ever heard before, send them back to us 


-and we will immediately refund your money 


No strings to 


without question or quibble. 
You can't 


that offer! No reservation! 
lose by. accepting it. 


.Buy From Your Dealer or Direct From Us 


Your dealer is authorized to make this 
guarantee if he has our goods in stock. We 
are supplying dealers as fast as the output 
of our factory permits. ; If your dealer is 
not yet. supplied, use the coupon below. 
Let us send you a pair of transformers direct. 


‘Don't wait until you build a new set. Put 
Karas Harmoniks in your old one. It's- 
easy to make the change. Ask your dealer 


today if he has secured a stock of Karas 
Harmoniks. If not, sit right down and 
mail the coupon at once. ake your set 
rovide, for the enjoyment of yourself and 
amjly, that perfect musical quality of 
reception it is capable of producing. 


KARAS ELECTRIC CO., 4040 N. Rockwell St., Dept. 5839, Chicag 


If you do not . 
.feel that they are giving you a quality of 


- To Jobbers and Dealers | 

Distribution of Karas Harmonik Trans- 
formers through regular jobber and dealer 
channels is being carried out as rapidly as 
the output of our factory permits. In the 
meantime mail applications will be taken 
care of in the order they are received,’on an 
allotment basis. Write us for test records, 

. discounts, etc. . 


To Set Manufacturers 


We positively prove that Karas Harmonik 
Audio Frequency Transformers -will vastly 
improve the musical quality of your set by 
any form of test you wish to impose: When 
you are convinced of this you will naturally 
want: to use-them. Write“or ‘wiretus and 
arrangements for tests will be made promptly. 


Send No Money with this Coupon! 5 


. Karas Electric Co., 4040 N. Rockwell St, - 
, Dept. 5839, Chicago, a SG 


‘Please send me.:..:...pair.of Karas 

Harmonik All - Stage Ratio,: Audio 
Frequency Transformers. I: will 
pay postman $7 apiece, plus postage 
on delivery. It is understood that i 
am privileged to return the trans- 
formers any time within 6o days if 
they do not prove entirely satisfac- 
tory to me, and my money will be 
refunded at once. : 


NAME soos ones ruedo stae a Ein 
Address, ede ued vieal Seudindeaaueess 
E TT 
Dealer's E ee 


Dealer’s Address... ...csccccesnsccves 
If you send cash with order we'll send 
transformers postpaid. 


ccpaaw aoa E oat a ee! 
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STRAIGHT-LINE 
.0003 CONDENSER `: 


. 


$3.50 


. If your dealer can- 
notsupply you, sen 
us his name, $3.50 
plus postage for 
eachcondenser and 
we will fill your ` 
order direct. 


HE GAROD Condenser in- 
corporates every refinement 
that can enter into a high 
quality precision condenser. - 


Straight Line: Specially shaped plates give 

straight- line” tuning relations between dial 
settings and wave lengths. 

Low Loss: A special patented design and in- 
geniously contrived provision for insulation 
assure extremely low loss. 

Brass Plates: Brass plates, carefully designed 
and made, give good contacts and hig 
conductivity. 

Grounded Rotor: Positive ground is absolutely 
provided by a pigtail. 

Pigtail: Objectionable tuning noises due to 
moving frictional contacts between rotor and 
frame are eliminated by permanent ground 
through pigtail. : 

Ball Bearings: A non-sticking, easy turning 
dial-shafe mounted on ball bearings. 

Metal Frame: Adequate shielding and strength 
are provided by a frame of especially prepared, 
hardened aluminum alloy. 

Capacity Range: . The design gives great ca- 
pacity range from .000013 MF. minimum to 
.0003 MF. maximum. 

Price: Extraordinary economies due to design 
make all these features possible at this low 
price—$3.50. 


Made by 
RFROP .. 
The GAROD Corp. AD erat 
122 Pacific Street EU BODY N 
Newark, N. J. 


Makers of the 


Tt) arene Pomona seep, 
range WARE aat ta 


de aarp 


” 


i! 


RADIO 


DeLux Model Speaker 


Gives wonderful volume without 
destroying the artistic qualities of 
the music and ‘without losing the 
human touch in voice transmission. 
Adjustable control mica diaphragm | 
combined with special acoustical ma- : | 
terial horn gives forth no nasal or 
metaHic sounds so frequently heard 
in many speakers. Finished in black 
gold Aari enn, the best of 
surroundings and pric 

within the reach of all at $20.00 


| This speaker uses the same adjust- 
able mica diaphragm used in our large 
speaker with a slightly smaller horn. . 
orn is made of sponge rubber-vul- 
canized. and. gives -exceptional vol- 
ume. Latest style gòose neck shape. 
Finished in dull black stiìpple> A 
small lever in the base gives instant 
control of tone and volume. i 


of many horns selling- at a much 
with the many cheap. horns on’ the 
market. Sold at the. - $15.00 
reasonable price of TERN 
Other Specialties eN 


k “A” Bat Switch > - - - $.25 
Write for Literature: 


speaker is without doubt the equal-: 


higher pricé and not to be compared m 


Phonograph Unit at, =, - $6-50, "Head Set at - - - $8.00 ` 


THE CONNECTICUT ‘INSTRUMENT CO: -` 


STAMFORD, CONN. hoa. 


We represent these 
manufacturers: 
Cuninngham Tuoes 
Magnavox Frost 
Atwater Kent 
Western Electric 
Allen Bradley 
All American Fada 
Dubilier Crosiey 
U. S. Too Fede:al 
Music Master , 
Borgens Batteries 
Grebe Remler 
Brandes Acme 
Cardwell Condenser 
Jefferson 
Transformers 
Cutler Hammer 
Willard Batteries 
Eby Binding Posts _ , 
Carter Western Coil 


ading Radio 


Lines at Your Gommand 
Thru This Catalog 


Every dealer should have The Sutcliffe Com- 
pany, s 96-page fall and winter Radio Catalog. 
he lines of 25 leading manufacturers are de- 
scribea, illustrated; and the wholesale price 
given of each item. Constituting one grea 
stock, these Radio products are avaiable on 
our order, from our Louisville warehouses. 
he Sutcliffe Oompany backs every item it 
sells with expert Radio Service. Dealers: Send 
for this catalog: make your radio purchases 
from it. Get the benefit of leading brands, 
largo assortments, quick shipments, and ex- 
perb and dependable service. 
Write today on your letter- 
head. Address Dept. A-4. 


THE SUTCLIFFE COMPANY 


Incorporated 


Louisville, Ky. 


ne 
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| T Sa TERENS that Cockaday specifies from condensers to dials 
and from coils to brackets is included in this AMPLEX KIT. 
It’s the only safe and fast way to build the New Cockaday Four Circuit 
Tuner! 


The AMPLEX KIT for the New Four Circuit Tuner has proved a 
revelation. Never before has set building been made so easy and results 
so certain. The panel is already drilled and engraved for you. The 
base-board is just the right size. All you need do is, follow the Poputar 
Rapio Blueprint, mount and wire the parts—and before the evening is 
half over you are ready to tune in to that DX station 3,500 miles away. 


And remember—the AMPLEX KIT for the New Cockaday Four 
Circuit Tuner is officially authorized. It is the result of co-operation 
between Poputar Rapiro Magazine, the Amplex engineers and the 
manufacturers of the parts used by Cockaday. 


Build this new Cockaday Circuit with the 3,500 mile loud speaker 
range. Build it with an officially authorized AMPLEX KIT and be sure 
of results. If your dealer cannot supply you with the official AMPLEX 
KIT—don’t wait—send us your remittance at once and we'll see that 
you get it immediately. 


1 “Precision” Cockaday Coil Set $5.50 $5.50 1 “Improved” SC Jack......., $.70 $.70 
1 “Cardwell” Vari. Cond. .0005 5.00 5.00 1 “Improved” Battery Switch. 1.00 1.00 
1 “Cardwell” Vari. Cond. .00035 4.75 4.75 1 “Precise” Transformer...... 5.00 5.00 
2 “Accuratune” Dials......... 3.50 7.00 3 “Electrad” 4% meg. Leaks.... .50 1.50 
1 “Amplex” GRID-DENSER. 1.25 1.25 3 “Electrad” Mountings...... 20 75 
1 “N. Y.” Fixed Cond. .00025.. .35 35 8 Binding Posts.............. 10  .80 
9 “N. Y.” Fixed Cond. .005.... .60 540 4 Y Brass Brackets........... 05 20 
5 Pananim Cle-ra-tone” Sock- 00 5.00 7 Switch points and 2 stops... . 14 
1 “Bradleyienie? 02202001212 185 1.88 X1 X2 X3 Panels—3 for... oe 
3 “Bradleyohms” No. 25...... 2.00 6.00 Bassboas E eee 1/00 
i Switch Lever. ne nanen 78) go Set of Poputan Ranio Blus- 

4 “Amperites” Ne SEU with prints and Instructions. ... 1.10 

aeons E 1.10 4.40 m n 
3 “Improved” DC Jacks...... 1.00 3.00 Offcial Total List Price.. $64.99 


FREE A completely drilled and engraved genuine 
bakelite panel free with every kit 


AMPLEX INSTRUMENT LABS. 
88 West Broadway Dept. P.12A N. Y.C. 
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2 poe | | ` 2 = Ie | 
Gite = Now $5 
Ko Loud Speaker [= 


My, Q 
Wi), iy 
SA AgNO 


exactly the same unit 


Even one has heard about Morrison, the loud speaking unit, that 
reproduces so faithfylly and can be depended upon to give service 
indefinitel ely. It is a pleasure to offer Morrison to America’s fans 
at just half the former price. 


Exactly the same unit that always sold for $10. 


Almost the firat unit on the radio market, nothing has yet surpassed 

--. Morrison's well-known reproducing qualities. For simple operation 

and adjustment, for long life and satisfactory enjoyment of radio, 
Morrison i is s the, universal choice. 


Own a Morrison 2 be sure 


| G rr ISO i 
ayn MUUSEAS KEA SAEOR INN un 
SS SERTEN A 2 is TONER. N Po 
i | | Attached to your Receiving Set 


will give you a brand new thrill.. For it performs a brand new radio 

feat—eliminates from radio everything but the broadcasting. With 

the Toner you can add another tube for three steps of Audio Fre- 
_ quency. reater volume and finer tones result. 


You'll never be without a Toner after you use it once. 

1 2-color Radio Catalog describes fully the Toner and the Unii—free on request. 
If your dealer cannot fill your order send direct to factory. 
Morrison Products sold on a money-back guarantee. 


MORRISON LABORATORIES, Inc. 
345 Jefferson Avenue, East Detroit, Mich. 


| Greatest Catalog 
Vernik er Rheostat of Rado g 


Selected by the Best! 


Garod Neutrodyne uses the UNITY 
Rheostat throughout — it's the invari- 
able choice of the best set manufacturers. 
Cockaday specifies it repeatedly. 


6 ohms most tubes ` === 
te tubes 00 It contal th b I f 
a ZOLA, ool t $2. sreryehing, In uang Deroin gs com- 


“ 199, 299 tubes plete parts for sets, complete sets, etc., also a 
Teori paeen EREE BOO rae ee na n ai aac eis 
tinuous-wire vernier F KLET! oer Dio data mend and 
rheostat—no jump- and other valuable data. Send your name 
ing from coarse to One ‘Tube Control" iy Beepared d by J.E. aaa nog We nO EREE 
vernier adjustment. Jenkins of station Tells how 
Complete with proper tube control vin increase the se- a American Bell 
switch. ectivity and quality of your radio set. E Loud Speaker ; 
With American Adjustable 
Unit. Wonderful volume, 
$ cleat reception. Spe f 
° : itself without co 
Electric Soldering Iron Donn inch bell—made_o 
Can’t burn out! withunit vibra i HEADPHONES 
That's why set manufacturers use it! gerne boas of Other — “RandolphSpecial” 
Built on same principle as_flatirons. Bargains 2200 Ohm moulded 
Nichrome heating element. Pure mica insulation headset, properly de- 
under pressure. Porcelain lining prevents heat Don’ signed to, mire vente 
from passing through handle. Unlimited guarantee. : in radi Biggest headphoue val- 


ffered, 
UNITY MFG. CO. 224N. Halsted St, CHICAGO ue ever ole 


New York Office, C. M. HUNT, so Church St. . RANDO DH RADIO CORP. J 
$ | I59 N. UNION AV. DEPT Ee CHICAGO, ILLE 
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SEND FOR BOOKLET `` ... 


Mail coupon below.for our cata-- > - 
log and booklet, ‘“Somie` Insula- ,-  - 
` tion Stickers Explained.” 


DOO am a A, 


“ngineer, 


e 


(TAERE is nothing quite like Radion—“the 
supreme insulation’—for real results. 
The Bureau of Standard tests conclusively 
prove highest insulating characteristics. In 
.the set you build, it will give you just that 
extra energy you may need to tune in a distant 
station. When you see Radion in a ready- 
built set, it is an evidence of general good 
quality in that set. a 
- ‘You can see the difference between Radion 
and common panel materials, if you will look 
at the finish. Radion. has a high, polished 
finish. That keeps out dirt and moisture, 
which even in little particles on the surface 


developed this special 
panel material for radio ONIX 


. tion. 


The best in Kadio Eguipment: 


cause short circuits and reduce good recep- 
Look at Radion and other panels under 
a magnifying glass, if you can. 

Everyone knows Radion is the easiest panel 


material to drill, cut and saw. There are 


eighteen stock sizes, two colors, black and 
mahoganite. Sold universally by dealers who 
know radio. Better performance will make it 


‘ worth your while to ask for it by name, and 


to look for the name on the envelope, and the 
stamp on the panel. 

-Radion dials to match, also sockets, bind- 
ing post panels, insulators, knobs, and new 
Radion built-in horn. 


AMERICAN HARD RUBBER CO. 
- 11 Mercer Street, New York City 


Chicago Office: Conway Building 
Pacific Coast Agent: Goodyear Rubber Company 


ADION 
The Supreme Insulation 
PANELS 


Dials, Sockets, Binding Post Panels, etc. | 


i wi Fi r a . 
7 @ Fe we Se > on 6 b ‘ 2 PEE Pe we oe OS 
ki . F a ry yi 


Portland 


AMERICAN HARD RUBBER CO. P.R.12 
11 Mercer St. 


New York City 


Please send me your catalog and booklet, “Some 
Insulation Stickers Explained.” 


Address eseeeeosd eooeoe oes E E EE EE EE SE Ei essouceoesosoocoee 
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The “LITTLE JOE” 
Lightning Arrester 
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Card No. E—5841 
Jan. 5, 1923, Underwriters Approval 


Especially designed for Radio Work 


Made of Porcelain, small, neat, rugged 
` and serviceable. Can be suspended on 


antenna or fastened to wall. 


:9A1329304d OL 


Ask your dealer or write for further information 


E. H. FREEMAN ELECTRIC CO. 


TRENTON, NEW JERSEY 


AMPLEX 
NO BACK LASH CGHDDENITA 
No ordinary standards of tuning efficiency can be 
applied to the new improved Accuratune Micrometer MORE. $ what GRID-DENSER will do 


Special construction of this new model offers these 
superior advantages: 

1. Beautiful Silvered Etched Metal Disks— 
Make a pleasing contrast between Bakelite panel 
and dial, with finer graduations for finer tuning. 


2. Eliminates all back lash—Gears and gear 
operation designed upon scientific engineering haben 


ciples, producing quiet operation, eliminating all lost 
motion and back lash. The greatest advance in 
tuning devices. Increases the tuning efficiency over 
that of any known tuning device. 


3. Flush Panel Mounting—Take ea oo 
condenser shaft lengths and fit flush paa 
Eliminates the necessity of cutting off shafts efore 
mounting dial. Accuratune Micrometer Controls fit 
all standard shafts and mount to always operate 
parallel with panel. 


Accuratune Micrometer Controls log station after 
station you never tuned in before. Indispensable on 
all Super-Heterodynes. Price, $3.50. At your 
dealers, otherwise send purchase price and you 

be supplied postpaid. 


CCURATUNE 


80-1 
MICROMETER CONTROLS 


for any set. 

A turn of the knob and you have the ue 

capacity needed for any tube and any por- 
tion of the circuit. When men like Cocka- 
day, Greiff, Sleeper, and Haynes specify 
GRID-DENSER for all their gets, there 
must be a reason 

Whether it’s the Super-Het, Cockaday, 


'Superdyne, Neutrodyne, or any other— 


replace pou fixed condensers with GRID- 
RS. You'll get stations you never 
heard before. 


In elther the .0005 with ont $ 25 
without gridleak clips or . 1: 
type or type N (houtralisivis 


F REE: & lt anid dealt Z Jor the FREE 


AMIX INSTRUMENT LABS. 
88 W. Bway. ore P12 N.Y.C, 


coy D.. 
WF 


The MYDAR RADIO CO. 9-B Campbell Street, Newark, N. J. “Better than, 
Canadian Representative: Radio Ltd., Montreal aFixed 
l Condenser 
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Tew Yo Coil Companys 


dig SE ap! S 


ANY CONDENSER CAN BE CALLED LOW LOSS, 
BUT ONLY ITS PERFORMANCE QUALIFIES 
THE NAME. In THE NEW YORK GROUNDED 
ROTOR scientific designing, together with the high- 
est grade of materials and instrument workmanship 
combine to produce a condenser that is in a class 
by itself—no other condenser manufactured incor- 
porates so many actual improvements. 


-0005 (23 plate) without Vernier, $4.50. Geared 
Vernier attachment complete $1.50 


OUR STANDARD NON-GROUNDED CONDENSERS 
are made in four sizes with or without vernier are univer- 
sally recognized for their efficiency, workmanship and low 
price—made possibe by large production. 


Price with Vernier Knob and Dial 23 Plate $3.50. With- 
out Vernier 17 Plate $1.80. 23 Plate $2.00. 43 Plate $3.00 


New York Distortionless Audio Amplifying Trans- 
formers are the standard by which others are judged. 
414 to 1 ratio correct for all style tubes. Price $4.00 


NEW YORK PRECISION MICA FIXED 
CONDENSER adds the real undistorted true 

| tone quality to your receiver—the reason they 
are specified by leading Radio Engineers and 

7 “Type ae Clips Used bythe most discriminating manufacturers. 


“NEW YORK COIL COMPANY 
338 Pearl Street, New York City, N. Y 


Pacific Coast—MARSHANK SALES CO., 1240 S. Main St., Los Angeles, Calif. 


À 
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you can build. with real. confidence 


Built into every Pacent Radio Essential i is- 
the experience of over 18 years in radio © 


When you purchase Pacent Radio precision were the beads re- 
Essentials, not only do you. buy quirements of parts for complete 
the utmost in engineering skill satisfaction in set operation. Every 
and precision, but you are follow- Radio Essential bearing the Pacent 


PACENT 


Adapters 


ing the judgment of the engineers -` ‘trade’ mark was built up to a Aor mere 
of over 30 of the leading radio set standard and not down.to a price. Baasa T 
manufacturers. Coil Plug 


Ask for Pacent Radio Essentials 


Being one of the pioneer manu- and build with confidence. Your Condensers 


facturers in the radio industry, the favorite dealer carries.them or will Do Stand 
Pacent Electric Company has get them for you. Write for com- Duoplug 


Duo Lateral Coils 
Headsets, Everytone 
Jac 

Jackset 

Loops 

Loop Plug 

Loop Jack 
Multijack 

Plugs 
Potentiometers 
Rheostats 


long recognized that quality and. plete catalog. 
PACENT ELECTRIC CO., Inc., 22 Park Place, New York City 


Washington Minneapolis Boston San Francisco Jacksonville Chicago 
Birmingham Philadelphia Se. Louis 


Pacent 


RADIO ESSENIS.. 


“4 


Sockets 


When it is marked “PACENT” 


Radio Essentials 
of known quality 


Improved Audioformer — 


Coil Plug Receptacle 


Resistances, Cartridge 


Twinadapter, etc., etc. 


aes SVAASARSVST SST SISSY 


SssRSSS Bests 


12 Cells 
vee 


is the only phone plug 
made with thewonder- 
ful ‘‘tension slot 
which permits you to 
pull and tug the cords 
all you want and still 


INTRODUCTORY: PRICE 


For a limited time only, and to introduce this 
new and superior Storage “B” Radio Battery to l . 
‘the Public, we are selling it for $3.50. Regular Lea P Eie z 
Retail Price is $5.50. You save $2.00 by ordering : AAA ositive 
NOW. A finer battery cannot be built than the i . 


World Storage “B” Battery a “ik contact 
To ten milio. A Phea With hadie Sotaan to countless mil. (e always 
tere EE ce. wey Ari letters boda and EA in `“ z d 
ance; Hare ina isa ttery that at pays fac datan a ligible cost. maintaine 
i cee ee : 

ped With 


A Superior Battery Ean ubber Case 


Has heav: duty 2 1-8in. x Iin. x 1-4 in. plates and plenty of 
acid cirer ation. Extra heavy Sass jar Jars allow ready observa. 
on of charge and prevent fe d seepare of current. 
holds its ¢ e wa le idle, at constant voltage. 
ou will find 1 hie ba a boon to long distance reception 
t does away with erar maoy noises so often bismed on 
static °° Mail your r order toda 


SEND NO MONEY _ 


t state ber of batter! ted d we will ship å 
gnt atate paved, EXTRA OFFER: 4 batteries tn 1 shio, 35 


Jt’s genuine, Bakelite, too 


At your dealers or by mail 
on receipt of purchase price 


POLYMET MFG. CORP. 
70-74 Lafayette St., NewYork 


volts), $! Expresaman after examining batteries 
T ait discount for cash in full with order. ‘Send your we TN Ñi 
OW and have $ z : 


WORLD BATTERY COMPANY | 
Makers of the famous Worid Radio **A’® Storage Battery 


1219 S. Wabash Ave., Dept. 77 Chicago, Ill. 
GAVE $2.00 BY ORDERING NOW? 
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If you only will — Old Santa himself from way up ` 
North will talk to the kiddies, and stories tell. 


No Other Gift-- - 
Can Bring Such Cheer 

A Gift to Last 
Throughout the Year. 
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Every set tested and approved by Gov- 
ernment Licensed Radio Operators. 


Tower’s Scientific Headsets are guaranteed to be made of the best mate~ 
rials money can buy — highest test enamel, insulated magnet wire, best 
grade five-foot tinsel cord, unbreakable caps, polished aluminum cases — 
using the famous scientific head - band constructed for maximum comfort. 


If. your dealer cannot supply you, order direct by post card, and we 
will ship immediately Parcel Post, C. O. D., plus a few cents postage. 


The. Tower Mfé. Corp. 


‘98 Brookline Ave, Dept. J Boston,Mass, 
si a per Ee 


_ Scientific 


ols 7 
A A 


par ON © 


= < RA i ( ; y j i A 
; Vay Ss | 
E $) j £ Opa Y 
yy Yi: wah sO f ae 
v ZY 
p . . X Be i 
. ‘ A j ON 7 
(4 ` \ 
Wy 


—_ Ni: 
ye S 
© EOS Oa 


. sep he 


All apparatus advertised in this magazine has been tested and approved by.POPULAR RADIO LABORATORY ` 


64 


$ i _ . The Besl an. 


Every Oubstion , 
= ANSWERED . 
-~ for only $122. 


At last you have-under one covera 


Complete Radio Handbook 


New Leatheroid Edition 
rag by HARRY F. DART, E.E., formerly with 


the Western Electric Co., and U. S. 
of Radio. 


Army Instructor 


Technically gdited by F. H. Dome. 


514 PAGES 


N° MORE need you turn from book to 


book, hoping to find what you want. 
It is all here, in 514 pages crammed full 
of every possible. radio detail. Written in 
plain language, by engineers for laymen. 
Clears up the mysteries, tells you what you 
want to know. ; aks 


IT EXPLAINS: Electrical terms 
and circuits, antennas, batteries, 
generators and motors, electron 
(vacuum) tubes, every receiving 
hook-up, radio and audio frequency 
amplification, broadcast and com- 
mercial transmitters and receivers, 
super-regeneration, codes, etc. 


Under one cover. Yes, it is all in one 
volume of 514 pages of clear type with 
hundreds of diagrams and illustrations, 
Send $1.50 to-day and get this 514-page 


1.C.S. Radio Handbook—the biggest value in 
radio to-day. Money back if not satisfed. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8253-D, Scranton, Penna. . 

I enclose $1.50. Please send me—post-paid—the 514- 
page J. C. S. Radio Handbook. It is understood that if 
I am not entirely satistied I may return this book within 
five days and you will refund my money. 


POGROOG | eiceta aaaea biasdueteecanrcucdinvcbavienSeceladiees ʻ 


Check here O and enclose $1 if you wish the 
cloth-leund edition. : 


dio Equipment. .. EEE oe 


Improves’ Any Set! 
- Manufacturers of the finest radio sets are using the 
..2eplate-Linedln Low-Loss Condenser. For they know, 
after countless tests,;, that it will improve any set. 
- Increases range of -reteption,-selectivity and volume. 
Most efficient electrically ... strorigest mechanically 
e. e due to several radical improvements. . Minimum 
capacity -extremely ‘low.-*- Two wetl-known laboratories 
fond this condenser to have a lower high frequency re- 
sistance than .any other condenser of this type. A com- 
plete -die-cast job, rugged in “construction and fully 
guaranteed.. Sold by leading dealers. ` If yours cannot supply 
you, order direct, giving dealer’s name. Price $4.50. 
+ Write for Catalog SL 
Fully describes all. Lincoln Laboratory Tested and Guaranteed 
prodoets . . . Lincotn Low-Loss Cottienser, Lincoln Collapsible Loops, 
Lincoln “Long 45‘, Tuner, Lincoln Kit, Lincoln Oscillascope .. . and 
showe 6 interesting hook-ups. Send your nome and your. dealer's 
name for a copy. -~ k 


Lincoln Radio Corporation 
224 North Wells St:; Chicago 


All Radion Products 


MAHOGANITE and BLACK 


RADION PANELS 


All Stock Sizes and “That Special Size for Your 
Phonograph, Portable, Super or Odd Size Cabinet” 


‘WHOLESALE me RETAIL 
-Send for Price List 


NEW YORK.HARD RUBBER TURNING CO. 
212 Cerrtre Street New York City 


CRESCENT LAVITE. RESISTANCES 
12,000 y a Pe i 

im E LIST 
50,000 Ohms. "E 


100,000 


p t istunces are made ° 
Whent bet ag iy bed 5 Dealers write for discount. 


CRESCENT RADIO SUPPLY CO. 1-3-5 Liberty St., Jamaica, N. Y. 


FAHNESTOCK CLIP 


“Popular Wherever Radio Is Used’’ 
14 Sizes in Beautiful Display Case. 


Dealers write for big money- 
making proposition. 


FAHNESTOCK ELECTRIC CO. 
Long Island City, L. I. 
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g How’dja know that was what I wanted, Dad?” 
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If any Dad with ‘two eyes and a 
couple. of ears doesn’t know 
when his son wants a radio set, 
and just what kind he must have, 
it’s not for lack of being told. 
For,one thing boys-do up brown 


‘is making known their wants. 


The boy who has fiddled with 
a cat’s-whisker, or listened with 
envy to some friend’s radio out- 
fit, becomes a human volcano 
erupting radio enthusiasm all 
over the place. His family is 


deluged with it. It is this boy- 


enthusiasm that has put radio 
into so many millions of homes. 

‘To 500,000. of these radio 
inoculated 


the most trusted of counsellors. 
It is a fund of scientific and.au- 
thoritative information on every 
phase of radio. Thenatural place 
for these boys to turn, and the 
place they do turn to for their 
radio wants, is the advertising 
section of THE AMERICAN Boy, 


The strongest testimony to the 
buying power of AMERICAN Boy 
readers is found in the attitude 


of radio advertisers in THE. 


AMERICAN Boy. It is not at 
all exceptional for them to 
double the space they started 
with. Such unanimous success 
indicates what you may expect 
for your radio 

products. 
Copy re- 


boys THE B 
AMERICAN 
Boy is the O mervin OJ ceived by Dec. 


closest of 
friends and Detroit 


“The Biggest Brightest. Best Magazine for Boys in All the World” 


10 will appear 
Michigan in February. 
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The JEWELL 


LIGHTNING ARRESTER 


AT I 
Wc Ati 


<2 
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q Is approved by the under- 
writers and complies with 
their radio code. 


@ Don't take any chance of 
having your insurance policy 
questioned. Install a Jewell 
arrester and be safe. 


“Bas from Dealer 


Si - Jewell Electrical Instrument Co. 
o 1650 Walnut St. - Chicago 


SPREAD X’MAS JOY |. 
| i | | For $3.40 
" ; H by giving these efficient little sets to friends less fortunate ; 
AZ Ge than yourself ot a junky toy, but a handsomely bu n- 
| panes PEE noi ‘Rene AERE, You'll want to keep one yourself. Ideal for invalids 
| a ir or youngsters. Satisfactory reception up to 25 miles. Tested. 
Seer A 


BEAVER, or if 
your dealer can- 
not supply you 
we w send 


Head Phones in 
handsome gift 
box for $6.00, or 
the rezelver onl 

for $3.40, chec 

or money order 
with your order. 


Np Á in | 
Beaver Machine & T A. 
MODERN P ush -Pull Beatae Mi hing & Toa Co Ta | 
Trarisformers ` 


-~ 


—are cammie ded by ‘the leading EER D W GHI F: 
radio authorities everywhere for all LOD AMRA À : 
Crente 929 PENN AVENUE E ——Z Z —— PITTSBURGH, PA. . : 
5 ue ee carry complete stocks of the most rep- 

There’s a Reason! utable radio apparatus — Prompt de- 


liveries. 
for his- 


” ARCTIC EXPEDITION 


Zenith Radio Corporation 
328 South Michigan Avenue, Chicago, Ill. 


Price, per matched pair, $12.50 


Bulletin on request 


THE EXCLUSIVE CHOICE -~ 
OF DR. MAC MILLAN 


If your dealer can't supply you, send direct 


_ The Modern Electric.Mfg. Co.- 


Builders of Transformers Exclusively 


Toledo, Ohio: - 
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cA Christmas Gift of Permanent Satisfaction 


YROOF of the superior performance tance feats and the wonderful clarity of 
of the Gilfillan Neutrodyne is coming tone with which stations far and near are 
in from every section of the country. reproduced.. Convenient to install and ` 
Users everywhere tell us of their long dis- simple to operate. Di 


These sets are manu- 
factured in our three 
factories, supervised 
by a corps of Radio 
Engineers of national 
reputation. Each set 
must pass a rigid test 
so that it reaches you 
ready for instant ser- 
vice. 

Buy a Gilfillan Neu- 
trodyne for your 
Christmas gift and 
you ..will have a set 
that is in the first rank 
of Radio Improve- 
ment and Achieve- 


. r ef 5 j J r ment. f fi j 4 
ie Style GN-1 Inanar- Ask your dealer for ae 


ed tistic, beautifully fin- demonstration and ‘ > i ; 
ished two-tone American Walnut Cabluer sendto our nearest of- ayn co pea ig pe asa ie shat ES gmaller 
4o 


of three panels, without accessories $175 fice for literature. da tio tones} without accessories 


GILFILLAN BROS. INC. 


E HRE 


avr. 
aniey 
tevoet SRDEBEOCEDECEE 
CUUCPSRHTIDEROTRCRrOURAaeBE 
ODER ERP RESBASSti ¢+estPREaEeuE 
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Pinio 


l NEW YORK CITY 
. KANSAS Cue 1815 W. 16th St., LOS ANGELES DEW FORS DI 


Saraprovaoesy tuvu ale 
PJHIOPOTCEStOTOOCOIOHICHOYEVPUIUUPOPONIDÒN 
BOITHOUPUGCAGDOAAGAHACOOCUAU 


S ISi iiicisstesedsärennon 
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.GILPILLAN RADIO CORPORATION 
LICENSED \ 


AN a ; l BY ne 
Cy - E N a NEUT Radio manufacture" S 
Tee . UTRO DYN ; 
Ete, i go yasai Pats. NOS 1/450,069 4/92 9 
Other Patent s Pending 


eeltine J 22g 
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ee 


ROYALFO. ye’: "3 


KING OF ALL 
Radio ar 


Adapted 


The. ROYALFONE Unit 


For the first time— 
a loud speaker unit 
which will give natu- 
ral, pleasing results in 
any room because the 
volume is perfectly ad- 
justable. Just as you 
en or close the doors 
of your phonograph to 
soften or increase the 
volume, so you can reg- 
ulate the tone intensity 7 
of radio reception tothe 
somes of the momy 
sım y turning the 
sAinatine knob on the 
back of the ROYAL- 
FONE UNIT. 


Heavy nickel- 
plated nozzle 
and ample con- 
necting cord. 


$5.00 


Reta AS 


ry 
{fat 
1è 


ae 


- HEADSET 


Ideal ‘for locating distant stations because it 
will produce perfectly an audible sound from 
the weakest signal. 


PRICE $4.50 
Write for Literature 


ROYAL ELECTRICAL 


LABORATORIES 
Newark Dept. P. R. N. J: 
Pererrittrrrrtrtr rrr tr tr entry 
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B. B. 
Copper Ribbon Antenna 


Has approximately three times the surface of 
nary stranded antenna wire. 


. Gives stronger signals and greater distance. Re- 
pe tests have brought in stations never 
rd on ordinary antennas. 


. Is non-directional. 
twists in each fif 
` is uniform from a 


four complete 
reception 


By puttin 
feet of length 
l directions. 


- Technically known as quarter hard B. B. ribbon 
ntenna permits proper tension without danger 
of stretching or tearing. 


Fifty feet B. B. is equivalent to 85 feet stranded. 
ih inch and | VA inch wide for outside 
1/8 ee oo pe oe s9 KJ inside 


Soft Copper Foil for Panel Shields .001 to .005 
thick 4 to 8 inches wide. 


r for stamping various parts 001 to .020 
eens As 8 to [2 inches wide. p 


Also thin flat brass, copper, bronze, fee metal 


and zinc for making various parts of 
Write for prices _ 
The Baltimore Brass Company 
1204 Wicomico Street | 
Baltimore, Md. 


INDOOR CAGE. ANTENNA 


A Men efficient Antenna System sold on a guarantee of 
Reliable Reception, 


AURIAN) 


ANOTA MIIMA 


Patented. The Genuine bears the trade mark Key tothe Air. 


H At your dealers—or direct 
Price $2 45 frail on receipt of price. 


STAFFORD RADIO CO. 


Medford Hillside a - Massachusetts 
Send for circuit diagrams of Single Tube Receiver 


There is only one 


GENUINE 
EBY Binding Post 


“With tops which Don’t Come Off ” 


Eby Posts are scientifically designed, 
beautifully finished and their price is 
right. 

This is our Ensign post which can be 
furnished either plain or engraved in 
twenty-five different markings. 


EBYS are Binding Posts PLUS 


H. H. EBY MFG. CO. Phila., Pa. 
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New York City, Sept. 25, 1924 
Thordarson Electric Mfg. Co., 
500 W. Huron St., Chicago. 


The transformers which you supplied to equip the Radio | 
on the Schooner ‘‘Bowdoin” stood the extreme tempera- 
ture of the Arctic without the slightest mishap. These 
transformers are in exactly the same condition today as 
they were the day they were installed, May, 1923. . 
Sincerely yours, . : 


Ca CH yur i 


SZ 


ia ORKA —amplify with Thordarsons! 


PFANSTIEHL Can you imagine nationally famous builders of sets costing l 

; up to hundreds of dollars each, jeopardizing the tone quality 
HOENIX 
P of their instruments with. anything short of the. best 
ANDREWS amplification? Of'course not! Then remember, in buying 
0 transformers, that Thordarsons are standard on thirty-four 
MALONE LEMON y 
LA makes of high-grade sets. That leading set manufacturers 
ATIE use eka Thordarsons. than all competitive transformers 
R combined. : 


GLOBE Replace your present audio..frequency transformers with 


HARMON iny | a pair of Thordarsons. You'll be astonished, delighted. 


PEERLESS Distorted speech will disappear. You will find they am- 


plify with even volume over the entire musical range. 
Note below some of the reasons why. 


Buy a Thordarson-equipped set—or follow the lead of the 
leading makers and’ build with Thordarsons. Increased 
roduction this season enables any store to supply you. 
f your dealer has not yet received his stock, you may 
order from us by mentioning his name. Interesting 
bulletins sent free. 


They are Unconditionally Guaranteed 


TH 0 R ) ARS 


AMPLIFYING TRANSFORMERS 
Standard on the majority of quality sets 


Thordarson “Super” Audio Frequency Transformers are now to be had 
in three ratios: 2-1, $5; 3-1, $4; 6-1, $4.50. Thordarson Powep 
Amplifying Transformers are $13 the pair. Wi 


Exclusive! N r 
THORDARSON SQUARE COIL CW: 
LEAK-PROOF CONSTRUCTION 
The Thordarson-made layer-wound SQUARE 


il fits snugly around the square core. No 
air apace between coil and core (exclusive!) — ` 


rite for latest bulletins, 


M s 
. 


We announce the Thordarson IN- 
TERSTAGE Power Amplifying 
Transformer. Provides {two stages 
of POWER amplification when in- 
serted in circuit between Input and 
Output Power Amplifying Trans- 
formers. Four tubes are required, 
but the quality of the reception more 
than repays you. Only Thordarson 
builds a transformer of this type. 
Price $8. Write for free hook-up. 


no lost energy, no lost volume (especially on 
low notes), no leaks from primary to cause 
howla_ iri set. Oversize core provides 50% 
larger magnetic cirouit—minimizes core losses, 
prevents overeaturation. No rivets or screws 
through core to cause short circuits or ed 


current losses between laminations (exclusive! 
Do you -wonder Thordarson produces more 
transformers for more makers of quality sets 
than all competitors combined? 


THORDARSON, ELECTRIC MANUFACTURING CO. 


| 
5} 

B® Sts since 1895 
| ‘WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 


Six floors, 100,000 square feet, devoted to 
making transformers, 


Chicago, U.S.A., 
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Good Batteries Give Music — Poor 
, [Se == housarids of enthusias- 

_ #} tic USL users endorse 
é aa _ | USL radio batteries. 
ar re el Ae There is a reason for it. 
USL has built properly 
designed quality batter- 
ies for 25 years. 


USL radio batteries cost 
no more. In fact, USL 
low prices will surprise 
you. Ask your local USL 
dealer for prices. Have 
him tell you why USL 
batteries are better. 


Ones Give Noise 


USL Radio “B” Battery Made . 
in 24, 48 and 96 volt sizes. 


TRADE 7 


USL Radio A” Battery in one 
piece hard rubber container. 


| 
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Radio Need 


A 


d 


E 4 


U. S. LIGHT & HEAT CORPORATION, Niagara Falls, N. Y. 


PEERLESS RADIO 


349-P Fulton St. . Brooklyn, N. Y. 


COMPLETE PARTS on hand for the 
5 TUBE COCKADAY FOUR-CIR- 
CUIT TUNER with resistance 
coupled amplifier as specified by 
Laurence M. Cockaday in October’s 
Popular Radio. | 

Also drilled and engraved panels for the above 


Headquarters for “Hard-to-get-Apparatus.?” 
Special discounts to builders , 
Send for catalogue P. “Bargains Galore.” 


“B” BATTERIES 
a orig merges Mags eng 


DIAMOND ELECTRIC 
SPECIALTIES CORP. 
102 SO. ORANGE AVE., NEWARK, N. J. 


Dealere—Jobbers, Write for Proposition 
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Loud | Speaking 
RUBICON DUPLEX 


When you raise your voice 
it doesn’t get mushy. 
Neither should your loud 
speaker. RUBICON Du- 
plex amplifies full tones 
without distortion—espe- 
cially so when preceded by 
stages of Rubicon straight 
Radio and Audio. 


“The Inside Story” tells 
why. This folder is a real 
help in buying transformers 
intelligently. You select ac- 
cording. to test data—not 
just claims. Drop postal 
for your copy now. 


Rusicon COMPANY 
918 Victory Bldg. 
Philadelphia 
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- ARISTOCRAT MODEL 
The Bestone V-60 Five-Tube Receiver in beautiful, 


tinctive, antique polychrome cabinet, 
with built-in high-grade loud speaker 
and battery compartment. List 


TRADE MARK 
“The Aristocrat of Radio” 


i Ce A ý A Xmas Gift that will 
ant S oe Thrill, Satisfy and 
Serve 


Give the finest of all Radio 
Receivers for Xmas—the one 
every one knows as the peer of. 
them all— THE BESTONE V-60. 


Gives a new meaning to the 


word Radio. 


2 A: : There is prestige in owning a 
pe SA BESTONE. V-60. 


A 


There is philosophy in buying 
the best. 


A piece of furniture worthy of 
the machine it contains. 


Write for Particulars 


Manufactured, Guaranteed and Distributed by 


HENRY HYMAN & CO., Inc. 


476 Broadway 212 West Austin Ave. 
NEW YORK CHICAGO 


j 


IMPERIAL MODEL 


Imperial Model—Bestone V-60 Five-Tube 
Receiver, in beautiful mahogany cabinet. 
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MODERN 
RADIO 
RECEPTION 


A New Book by 


Charles R. Leutz 


.264 Pages, 150 Illustrations 
Fully Bound 


Partial List of Contents— _ 
Radiola Super-Heterodyne Diagram 


Western Electric 4 B Receiver 

Model C Super-Heterodyne 

Model C 7 Super-Heterodyne - ° 

Long Distance Reception 

Short Wave Reception 

Long Wave Receivers 

Pliodynes and Super-Pliodynes 

Laboratory Equipment 

Broadcast Transmitters 

High Efficiency Amateur Transmit- 
ters . 

Model L Super-Heterodyne 


and 


, Everything of importance relating to 
Broadcast a a i 


Price; $3. 00. Postpaid 


` EXPERIMENTERS INFORMATION. _ 


SERVICE, Tne.’ 
`: 476 Broadway a “New York City 


8 DURHAM 
es Grid Leaks 


KNA] 
YAN do improve tones 


A VARIABLES 


Connect a 100—variable from 
1,000 to 100, G00 che oc the sec- 
ondaries of audio transformers. Noise 
fades; pure tones ring clear. 


At dealers 
or postpaid 


FIXED— Metallic 


The ideal electrical -material—metal— 
permanently fused on glass support. 
Accurate tested values in 28 sizes. 


PRICES :— 


Variables—3 sizes ob each, $0.75 
Fixed—under 4 meg.,75c.; over, .50 
DURHAM Bases - - - - =- .30 


All about Resistance Amplifiers—25e¢ 


Build a distortionless amplifier. Parts for two 
s ages cost less than one good transformer. Com- 
plete detailed instruction booklet, 25c. At your 
dealers or postpaid, 


Satisfaction Guaranteed 


DURHAM & CO. Inc. 


1930 Market St., Philadelphia 


VACUUM TUBES 
REPAIRED 
WD-11, WD-12, 
UV-201A, UV-199, PAs 
And others for 
Quick service. All tubes repaired by us 
guaranteed to work as good as new. 


Send your dead tubes. All you pay is 
$2.00 plus Postage to Postman. 


THOMAS BROWN CoO. 
511-519 Orange St., Newark, N. J. 


ONE TUBE 


ON 
BIG FREE BOOKLET tells the story. California users 
of CROSS COUNTRY CIRCUIT hear Atlantic Coast, 
Canada, Cuba, Mexico and Hawaii. Atlantic Coast users 
hear England to California. Our new plan makes this set 
easiest and cheapest to build. One hour puts in operation. 
One tuning control. No soldering. Any Novice can do 


it. BIG BOOKLET FREE or complete instructions for 
25c stamps or coin 
VESCO RADIO CO. 


Box PR-117 Oakland, Cal, 
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up er-Ducon 


A Maj jor Radio Invention 


The Super-Duconi i is the most important and valuable radio 

‘invention of the year. It brings‘many advantages to the 

‘set owners. Upkeep expenses are.cut. No more of the 

' expense and fuss of installing “B”- batteries. -No more 

-= poor reception due to weak batteries, but JOT: perform- 
ance all the time! 


ie _ Ask your dealer for. a copy of the 16-page Super-Ducon Booklet 


iD | bilier 


CONDENSER AND RADIO OR E E 


- e% 
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adı Sdson Will Allow You $4.00 
WV for Your Old Headset 


Another Edson achievement—the creation of a 
4000-Ohm Edson Super DX Phone—enables us to 
make a most unusual offer. 


ED SPECIAL OFFER: We will allow you $4.00 each on your old 
"ire H headsets—regardless of age, make, or condition—to apply on the 
~ purchase price of from one to four $8.50 Edson Super DX 4000- 
Ohm Headsets. YOU SAVE $4.00 on each phone ordered by 

using the Special EXCHANGE COUPON below. Limit: four 

phones to a family at special introductory price. Simply mark 


Faithfully reproduces. the lowest d address-plainly on the package containi 1 
and highest.tone signals that come dere ja ee send ae 7 A packag ntaining your old 


receiving 3 ~ 
set. Fuly Order or Registered 


guaranteed. Mail, enclosing soupon i Special | 
Regular below. Act quickly; 

SUPER DX/ price $8.50. quantity limited. , EXCHANGE COUPON | 
PHONES - va Mier Oe Dealers: Write for This coupon and your old head- | 
DUCTORY PRICE WITH COU- our wonderful selling sets entitle you to an allowance | 

PON, $4.50, including phone plug. plan. of $4.00 each on from one to four 
4000-Ohm Super DX Phones, | 
| 


EDSON RADIO SALES CO. | ay saso tor eah prey 


ordered. (PR-12) | 
ELMWOOD, PROVIDENCE, R. I. i 
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DeForest : as 
License AN Honeycomb Coils 


Back and Front 
Panel Mountings 
Plain or Geared— 
Genuine Bakelite 


The Universal all-wave in- 
ductance—accepted as 
standard in regard to supe- 
rior construction and elec- 


trical units of measurement. 

Ask your “Old Timer" radio 

friend why sets using honey- 
comb coils are better; they give closer tuning, greater selectivity 
and range. No dead end losses, easy to operate. 16 sizes, mounted 
and unmounted. Interchangeable with all mountings. Be sure 
the set you buy or build has them. 


Send 25c. for Super Heterodyne, Radio Frequency 
and Honeycomb Coil Circuits and Complete Catalog 


CHAS. A. BRANSTON, Inc., 843 Main St., Buffalo, N. Y. 
In Canada—CHAS. A. BRANSTON, Ltd., Toronto 


° | z E- 
A Bakelite-Dilecto, dielectric! resistance than R A D I O WO R L D 


is ever required in radio. It affords absolute insulation. s 
o First Natť’l Illus. Weekly 
bakelite Solves all radio troubles. List stations, 
dil advance programs, full week, Q. and A 
Dept. Great special featvres ev 
a I ecto Profusely illustrated. See Radio 
(A Laminated Phenolic Condensation Material) 


The U. S. Navy and Signal Corps have used Bakelite-Dilecto standard sets and parts at lowe) 
successfully for ten years. Makers of the largest radio sets All dealers. Specimen Copy 15 c: 


fa it. Most practical material for amateurs’ use.. Use ti 
vers VSS "it for your next panel, ` - [$3 six months, $1.50 three month 


THE NTINENTAL FIBRE CO. ; : ; a | 

Sloe Newark, Delaware SPECIAL: $1 for 8 issues 

Be. San Francisca, 75 Fremont S RADIO WORLD 

New York,Woolworth Bldg. San Francisco, remont St. . 
Chicago, Wri ley Bldg. Los Angeles, 307 S. Hill St. 


Pittsburgh, 301 Fifth Av. Seattle,-1041 Sixth Av., So. 1493 Broadway l ‘Nev ; 
a f 
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The Best in Radio Equipment 


Manufactured by license agreement 


The public have long been waiting fora UNIFORM, 


PROGRESSIVE, SYSTEMATIC method of set 


building. The DeRoy Phusiformer embodies this 
advancement. 


You can start with one DeRoy Phusiformer, building 
a crystal or 1 Tube set and add additional units 
until the ultra 5 or 6 tube Receiver is completed— 
Step by Step. Eliminates tremendous cost at outset. 
You pay as you build—you waste nothing. Fifty or 
more circuits can be constructed. 


Simplicity of construction and exceptional performance, 


_ are the distinguishing features. Built on entirely new 


principles which overcome all the drawbacks of present 
day receivers. | 


With Dial 


⁄% 
ON 


Price 
$A.00 


each 


If your dealer- does not as yet 
handle DeRoy Phusiformers, send 


of 


money order for required amount 
Units.. ` ” 


Write for literature 


. DeROY RADIO CORP. 


285 PLANE STREET- 


rp 


NEWARK, NEW JERSEY, U.S.A. 
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Have you. 
-.. your 


O EKKO L 
Broadcasting Station 
Stamp Album? 


Here’s what every radio fan has wanted—a conve- 
nient, permanent and authentic means of recording 
all stations heard over your set. The Ekko Album 
contains spaces for a stamp from each of more than 
- 650 stations. These stamps. are verified and prove 
your reception of the station. _ ` i 
Proof of Reception cards are furnished with the album. 
Send the card to the- station, together with ten cents, to 
`. cover cost of verification, give facts which prove ou have 
heard their broadcasting. In return they send you their veri- 
- fied stamp as evidence of actual reception., The stamps are 
-beauti ved in different colors, an individual stamp 
. for avat station showing the call letters. 
` The album is 93x 11 inches, handsomely bound in a two 
Gr gi recognited stations ar arrol ciphatetiodie be ttre 
o recognized stations arran phabe y states - 
, &ndcall letters. Also an alphabetical list of the official names 


Why not have a gift that you 
want and really need in your radio workl 
Ask “the folks” to include Spintites in 
your Christmas list this year. Or, if you 
have a friend who is a fan, surprise 
him with a set of these handy little 
wrenches that make the hardest hook- 
ups easy. AN : 

Clumsy pliers elmply can't do the work 
of Spintites. Pliers slip; Spintites grép. Yes, 
even in the closest quarters Spintites reach 
right down and take hold of the smallest 
nuts, enabling you to spin them on as tight 

‘* as éf soldered, in less time than it takes to 

tell it. Tight joints, as you know, put an end 

to losses and noises due to leaky connections. 
Spintites are appreciated as 

Christmas gifts because they are 

real fools, drop forged in one piece 

for long wear and quicker action. 

No separate parts to get lost. 

The other Stevens “Speed-Up” 

Tools for radio fans also make 

ideal holiday gifts. Write for 


ear. If your dealer cannot supply you, sent direct on re- 
ceipt of price. Money back if not satisfied. 


- Price $1.75 


_ THE EKKO COMPANY 
_ 111 West Monroe Street, Chicago 


BARGAIN CATALOG 
Yours y 


Spintites in 


Booklet 2r describing all the 
most popular tools. 
sizes ( round or If your dealer can't supply 
hex, as desired) Spintites, order direct from us 


Don't take a substitute me wa ` | À name 
‘Stevens &Co. | NA 


Toolsmiths since 1899 — 
375 Broadway 


New York Crammed full of 


money-saving 


offers 
of all kinds of Radio 
sete complete, from a 
few dollars up, and parts 
andaccessories including 


_ Parts for 
“Knock-Out” Sets 


developed and approved: by 
dio Broadcast Magazine, 


V ery 
ublished by Doubleday, Page 
Co.,- anything you may - 


need to build or equip any set. ; interes ting 


susiness with us, for this is “‘The Radio House of 

pE Hendy ¥,t0 do Pus goods offered su ject to examination and ape 

proval. No money in advance. Quick qhipment. We pay transportation anywhere 

Got this wonderful catalog you need indon t dey =arrite today! | 
° —you nee on’t de 

(And will you be so obliging ss to add the name of one or more ents you believe 


Stevens SETE 


will soon want radio gooas? Thank youl 


LIBERTY MAL ORDER HOUSE 


SS ee ee ee eee ee eee, 
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ELECTRICAL -EQUIPMENT 


~~ ee ow 


SPECIFICATIONS 
Gresit: Two stages of tuned radio 
frequency amplification, detector and 
two stages of audio frequency amplifi- 


cation, Non-oscillating. . Non-radi- A. 
ating. Astatic transformers used to _ 


minimize mutual induction. 


Tsbes: Five in all. Jacks provided for. 


cither five or four tube operation. 
Batteries: Eicher storage or dry cells. 
Cables: Complete set supplied for “A” 
aod “B” batteries. 


Wave lengths: 200 to 600 meters, with 
uniform efficiency of reception, 


Aerial: 75 to 125 feet, single wire. 


Panel: Aluminum, with attractive . 


crystal black finish. A perfect body 
capacity shield. 
Dials: Sunken design. Shaped co fic 
the hand and permit a natural posi- 
tion in tuning. . 


Rbesstots: Adequate resistance for all | 


standard base commercial tubes. 


Condensers: Single bearing, low leakage 
losses, 


Sockets: Suspended on cushion springs 
which absorb vibrations. 


Cabinet? Mahogany, with distinctive - 
lines. and high finish. Ample space 


provided for ‘B"’ batteries. 


For Sale by Reliable Dealers 


SONS Choose Wisely! 


_ and fair price. oo 7 i 
:. ‘Speech and music are reproduced without distortion. Far 
‘distant stations are received with generous volume. The 


ie ; 


Aasa S E R 


os a x t - 
ee ee 
SE ETT E Oe AO A EA 
z” - a ™ 
; . 


ae 
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In selecting a broadcast receiver, it is well to distinguish 
between essential and non-essential considerations.. 


-The circuit is important, insofar as it affects performance, but 
the mysterious trick names now so much in vogue are not. 


Type 6-D combines the only three things that constitute 
true value—efficient pèrformancė, attractive appearance 


selectivity is 'extraordinary—even powerful, local broad- 
casting stations tune sharply.: The 6-D is non-oscillating 
and non-tadiating, with unvatying reception efficiency at 


high and low frequencies. 


In appearance, the.6-D is strikingly attractive—a handsome 
mahogany cabinet, symmetrical panel layout and perfectly 
proportioned interior construction. _ g 

Be sure to examine the Type 6-D Receiver before you make 
a final selection. es | : 


ve 1s. 


‘Price, without Tubes and Batteries, $125.00 


BISEMANN -MAGNETO - CORPORATION 
| General Offices: 165 Broadway, New York 


DBTR OIT 


SAN PRAN CISCO 


CHICAGO 
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NESTOR 


= er 
$1 at! AUTOMATIC 
PLUG 


CICO 
BAKELITE z BAKELITE 
RHEOSTATS POTENTIO- 


| | 


Plain, $1.35 
Vernier, $1.50 


Definite angles, perfect eines AY 
eyes, and straight wire 

from point to point does 
make a difference in 
radio reception. 


The NESTOR BEND-RITE 
JACK PRICES gives satisfactory results. SWITCH PRICES 


Single open No. 30 - .80 “A” Battery No. 33 - .90 
Single closed No. 31 - .85 Combination “A'' & “B” 
Double circuit No. 32-.90 Battery No. 34 - $1.00 


Write now for descriptive literature 


CONSOLIDATED INSTRUMENT COMPANY OF AMERICA, INC. 
41 EAST 42nd STREET, NEW YORK 


CIC 
BAKELITE 
JACKS | 


VA 
íl 


Better Your Signals With GE 


A 
rea ANTENNA 


It offers a greater receiving area (or ‘‘skin sur- 
face’) to the incoming wave than a single strand. 
Corrosion hinders the weak high frequency currents. 
The enamel coating prevents corrosion, This in- 
creases the range of your set. 


Free folder describes it with other Acme products 
and tells how to solder. 
The Acme Wire Company 


New Haven, Conn. 


ONE PIECE STATOR 


(Pat. Applied for) 


An EXCLUSIVE and UNIQUE 
FEATURE—value immediately 
Yu jp recognized by entire radio world. 
Yt Eliminates broken contacts, sol- 

mag dered joints, leakage and resist- 

J ance. Found in types 3 lain) 
and 4 (all-vernier). CELORO 
END PLATES: Types 5 (plain) 
and 6 (all-vernier), METAL END 
PLATES. 


ADIO TUBE 
EXCHANGE 


We Repair All Standard 
Makes of Tubes, Including 


W.D. 11 or 12 
U. V. 199 or C. 299 $ 00 
C. 11 or 12 
U.V. 201A or C. 301A —= 
D.V. 1 or D. e i 
U.V. 200 or 201 
C. 300 or 301 
. U.V. 202 Repaired, $3.00 
All tubes guaranteed to do theïwork, 
RADIO TUBE EXCHANGE 
200 BROADWAY, NEW YORK 
All Mail Orders Given Prompt Attention. Orders Sent Parcel Post C. 0. D. 


F F H AN CS and CV Low Price Types 
hr ways in stock 


ASK YOUR DEALER! 
100% GUARANTEED 


Write for Literature 


U. S. TOOL COMPANY, INC. 
116 Mechanic St., Newark, N. J. 


Mfrs. of special tools, dies, jigs 
pie Hea machinery and sub presses. 
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~ FOMcHARGER 


ano 


Give the Gift 
of Distance 
and Volume 


creased distance and volume. This is the gift to be 
used and cherished for years to come. — 


=e — a Mp ee 


14 GOLD SEAL . 
HOMCHARGER 
features 


1—Simple; needs no care. 
2—Efficient; costs about 5c 
to charge the average bat- 
bi » much less than bulb 
iquid types of charger. 


A Quik: brings battery up 


i YOU can give the most welcome gift of radio—in- 
| 
? 


u tof full charge overnight. 


4—Tapers charge; cannot 
injure the battery. 


5—Clean; no bulbs to break, : 
no liquids to spill or pro- 
duce fumes. 


6—Dependable; adjusted and 
' sealed at factory. i 


%7—Lasts forever;. only one 
moving part, the Tung- 
sten contact, which can be 
replaced at $1 after many 
thousands of hours of 
use. 


8—Fool-proof; charges auto- 
matically, no matter 
which clip is attached to 
which battery terminal. 


9—Safe; approved by Fire 
Insurance Underwriters. 
No danger of shock or fire. 


10—Beautiful; sturdy metal - 


case finished in mahogany- 
red and gold. 


11—Universal; made in t types 
alter- 


for all voltages of 
nating and direct cur- 
rent. Charges all radio 
“A” and “B” batteries 
and automobile batteries. 

12—Quiet; its faint hum can- 
not be heard in next 
room. 

13—Unqualifiedly guaranteed. 

14—Popular price; sold every- 
where for $18. 50; in 
Canada $26. Complete, 
no extras Buy: 


~ 


7 č Silent 
| hee tot 


Anyone who can operate a radio set 
can use the new silent Gorp Seat Hom- 
CHARGER. 


' More than 200,000 satisfied users of 
the Homcuarcer are doing this today. 
Give your family, your. friends, every- 
body, the gift of. better radio, resulting 
from the great advantages of storage 
battery tubes. 


So “Christmassy” ! Finished in hand- 
some bright mahogany-red and gold, the 


new silent Gotp Seat Homcuarcer 


makes a happy, brilliant display de luxe. 
It has rubber feet, too, and can’t mar 
Sab tables or floors. 


FREE! Get the interesting book- 
let, “The Secret of Distance and Volume 
in Radio,” containing valuable informa- 
tion on radio at-its best, and fully de- 
scribing the new silent Goxp Seat Hom- 
CHARGER. . Your dealer has it; if not, 


send us his name and we will mail you 


a copy post-paid. 


THE AUTOMATIC ELECTRICAL 
DEVICES COMPANY 


Largest Manufacturers of Vibrating Rectifiers 
in the World 


132 West Third Street, Cincinnati, Ohio 


` Under the same management as the Kodel Mfg. Co. 


r 
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: a ie Make Your Radio Joy 


j you are going to give a “radio party,” 
or you are going on a hunt for “DX”. 
i , You get yourself set for a ‘‘large’”’ eve- 
' VOD - FF ning. Then some little unavoidable thing 


happens and you blow all your tubes. 
Monéy, fun and everything is lost. 


RAD The quickest way to spend $20 is to acci- 
dentally dropa screw-driver i in a five-tube 
set. Zip, and your money is gone as wen 


4 Tube Radio Set a 50 Either style of EANT-BLO meane pro 
Without — . pe 

Ancemportne Kant-Blo 

Kp SIGNAL <> 


Lights on any Short Circuit 


The KANT-BLOi is not an extra accessory 
to your set. It is designed as a B battery 
Pe Binding ‘Post or as an A battery filament 
switch. Post Style and Switch Style—are 
at all the best radio stores. If your dealer 
- is out of stock send us $2 for a KANT- 
BLO Binding Post Style, or $3 for the 
Switch Style, and we will ship any num- 
ber of KANT-BLOS direct to you, 
charges prepaid. 
Manufactured b 
. GANIO“ KRAM . Inc. 


ew ra 


` Sole Distributors ~ 
APEX KADIO oe 503 Fifth Ave. 


w Yor 


AMERICAN BRAND 
CONDENSERS 


with the 


~1OO wl- 
Worm Drive Vernier 
Finest Condenser Made 
and the -~ 

Greatest Radio Value 

_ Offered .the Public 
23 PLATE only p22 In Canada’ 7 
AMERICAN BRAND CORPORATION 


NIGHTINGALE RADIO- 
A simplified, loud ae long range set at a price 
within the reach of 
Hansen BOBOLINK. ` 
2 Tube Reflex... 0. wc ccc eee ern eeceee 
Hansen CARDINAL. 
3 Tube Reflex... 0... ccc cece eens 


Hansen BLUE BIRD. 
4 Tube Radio Frequency............+. 


AMERICAN CREST. This we believe to be Ae best high 


Sy ee. $150.00 


It is ultra selective and brings in distant 
stations with wonderful volume. 


4 tube very selective E iF) Nunn ere $90. 00 
6 tube loop E Gg Nei: eps cig we erie $135. 00 


The very newest in radio maps with complete station list 
will be sent for 10c to pay postage and handling 


“NEWARK, N.J. 


DEALERS WRITE 


FOR. QUICK SELLING. 


KITS | 
z -RADIO PARTS 


~ WHOLESALE ONLY - 
HAROLD M. SCHWAB, INc. 


55 VESEY ST., DEPT. CEB 
-NEW. YORK CITY, N. Y. 


Write for New Catalogue 


Dealers and Jobbers—Our line is interesting 
and profitable 


ADIO- DEPARTMENT ~ E 


HANSEN SIORAGE G 


“THE MILLION DOLLAR WAREHOUSE CO.’ 


120-134 JEFFERSON ST.. MILWAUKEE 


Be ee Se) as Daw oe Dinria | AOTAN 
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:PleasantHomeStudy| 
-= During the next few months you can, 2 
by devoting a few hours each week in 


the biggest paying field of all time. My practical, . ; 
understandable course of instruction enables you ` 
to be a Master of -the Air. Every problem in radio 

becomes an open book to you. Be a Master of the 
Air and you will be a master of your Suture, 


$3,000 to $10,000 
A Year as a'Radio Expert 


D | pleasant home study, qualify yourself to get into 


, hundreds and hundreds of Radio stations, with néw.ones springing 
up every day, are all keenly competing for the services of the radio-trained man. So 
call for the radio expert that the man who knows his business in this 


mi enormousis the 
field is ini‘a position to command 


the size of his salary. On land or sea, in Government or private service, there are boundless fine 


paying opportunities for the man who understands radio problems 


RADIO 


-—And Power 


I show you how to construct, install, operate, repair and sell radio equipment. 
Instead of being a spectator in this big game with big stakes, you become an 
active player. I qualify you to handle every branch of radio. 
theoretical or practical that is not presented:to you 
form. You are standing face to face with the greatest money-making chance 
ever presented to you, Will you turn your back on it or 
once for all, that you will get your share of the millions 
radio-trained men? Right in your own neighborhood youcan make easy profits, 
Neighbors and friends will gladly give orders for sets and pay for advice on radio problems, 


Z T 


FRE 


Q 
: a thousand miles. 


l ; 
5 @ 
) CZ LG 


QUICK PRACTICAL TRAINING 


Everything in my course is clearly and simply _ 


stated so that you can easily understand every 
point I bring out. No previous experience or ed- 


ucation is required. I give you fundamental and - 


practical training in every angle of radio. There is notime 
to lose. Now is the best time to pass the other fellow by. 

ail coupon today and get full information on my course, 
also details of the thousand mile set that I give free. 


A. G. MOHAUPT, Radio Engineer |. 
RADIO ASSOCIATION OF AMERICA 


4513 Ravenswood Ave., Dept. 512, Chicago, Ili. E 


{ e i 
-This set, when completed, has a range of over 
give 
I give you practical training by having you work 
on this set. The knowledge 
knowledge but is usable, 
have finished my course, you can sell this set at a price 
that will more than pay the cost of the course, 


where Knowledge 
is Power a 
is Cash 


lio. There is nothing 
in complete, concise 


will you decide now, 
being divided among 


A. G.MOHAUPT, B.A., M.S. 
Head of the Radio Association of 
America. Graduate Electrical En- 
gasar University of Wisconsin. 
“ormer Radio Instructor for U.S. 
Government. Author of‘‘Practice 
and Theory of Modern Radio.’’ 
I give my personal attention 
to every student taking my 
course. Your individual prob- 
lems and questions are an- 
swered by myself. [work with 
you at every stage of the 
course, guiding you,directing 
you to your goal to bea Radio 
Engineer in the big pay class. 
My course prepares you to 
successfullypass Gov’t exam- 
ination for Operator’sLicense, 


= £000 Mile. 
Radio Outfit 


it free with my course. 


you gain is not mere book 
practical experience. When you 


=MAIL COUPON= 


A. G. MOHAUPT, Radio Engineer, 
adio Association of America, 

4513 Ravenswood Ave., Dept. 51?.Chicago 
Please send me details of your Home Study Course— 
also your Free “Radio Facts” and information on how 
I can get a FREE 1,000 mile Radio Set. | 


Name eeceenenernaeereesneeenenveeene @enevsee eeovge 
PGALESS iia dasa aren de oh aware 4 ba alee Oa owes 
State.........a 
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SSS SS S055 
© E An Ideal Xmas Gift for 


a Your Radin Friend ™ 


El THE RIEGER = BAILEY vogs 


F AMERICA INC. PHILA. P 
wee TYPE = Salient Features = 
1.-Each one a laboratory T 
achievement. 


. Matched to a standard. 


2 
3. Air Core and shielded in 
- nickeled-brass case. 


4. Freedom from distortion. 
5. Perfection of design elim- 


inates the necessity of 
a Fotentiometer and 
makes possible the low 
“B” battery consump- 
ae tion of 6-10 milliamperes 


RUNE Sire | on 8 tubes. - 

gy ee en E Pamphlet on request 

The R B C-Type KM Filter, Oscillating Coupler and Transformer 
- Super-Heterodyne Intermediate Frequency Amplification at its Maximum 


Order direct from us 


THE RIEGER-BAILEY CO. OF AMERICA, INC. 
815 Real Estate Trust Bldg. Philadelphia, Pa. 


chc = E) e] 


SIMPLEX 


S tatic- 
` Increases 
Selectivity 


Easily 
Portable 


A high quality tuner specially designed for the 
Three-Circuit Untuned Primary Circuit. Unexcelled 
for long distance and extremely selective. Good vol- 
ume. No soldering required. 


At Reliable Radio Stores A 
SIMPLEX RADIO CO. (Mfrs.) PHILADELPHIA, PA. ”/4 


VZ 


Spiral Wound Moulded Rotor : 


The highest development in 2 portable aerial. Compact, con- 
venient and self-contained. Rotates on base, which is provided. 
with silvered dial graduated for calfbration. Handle permits 
adjustment without body capacity eifects. Handsomely tinished 
in silver and mahogany. Cau be used anywhere. “Buzz Boice” Makes It Easy To Do 


TINY-TURN Hard Jobs _.- 


A superior vernier control which makes perfect tuning‘easy. Has Hundreds of dificult operations are done quickly 
a e a oo ao l. met het ig aie eion as qab, and much better with a 
r ns S any 8 ard pane andsome nicke ie 
and ebony black finish. Price 780. If you cannot secure DUO- BOICE—CRANE JUNIOR BENCH SAW | , 
SPIRAL and TINY-TURN at your dealers, write us direct. Easy to build handsome 
cabinets, The Junior saws, 


miters, sands, grinds and 
many other operations 
with ease and acouracy. Saws 114” stock. 
Special blades out bakelite. Extension 
guide accommodates panels 24° wide. 


1301 First Avenue Maywood, Ill. | |- | $o! o7 moner back guarantee. 


i ; gz descriplive catalog on bench 
, Perkins Electric Ltd., Montreal SER 


and saws and jointers. 
W. B. & J. E. BOICE : 
Dept. 912 - Toledo, O. E 
“Largest Builders of small Bench Machtnes in the World” i 
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The “Brandola" is without question the 


most charming gift—one the entire. 


family can operate and enjoy. With its 
simplified one-dial control it has made 
radio reception so simple that a mere 
novice can operate it with the same suc- 
cess as would be expected of a radio 
engineer. - The ‘‘Brandola” is extremely 


sensitive and very selective—because of - 


these features extraordinary distant 
range is made possible even though the 
set be operated within a circle of local 


- broadcasting stations. Ask your dealer 


to demonstrate this feature for you. 


Radio (hristmas 


10ST 0.020. LS -varren 


By the use of Resistance Coupling in its 
amplification, the tone quality of the 
“Brandola” is so perfect that reception 
of music has been transferred into the . 
realms of higher musical expression. 
The delightful clarity, mellowness and 
the absolute natural reproduction of the. 
voice and musical instruments is a revela- 
tion to the radio art. . Loud speaker 
reception of stations two thousand miles 
distant were recorded daily throughout 
the summer. Under favorable winter 
conditions, coast to coast reception should 
be obtainable with regularity. 


‘Sold Everywhere 


List Price $125. West of the Rockies $135. Canada $165. 


. One Diale Six Tabes 


The J. F. BRANDEIS CORP. 
39 Oxford Street, Newark, N.. J. 
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A smoothly adjustable 


EAK 


that gives even regulation 
from 14 to 8 megohms 
The Centralab (formerly CRL) 
was one of the first and most suc- 


cessful variable grid leaks on the 


- market. It gives smooth, unbroken 
adjustment through 900 degrees— 


2% turns of the knob—and gives 


absolutely uniform variation from 


. 74 to 8 megohms. It makes possible 


the finest gradations and holds. the 
value at which the knob is set. 
_ Single hole mounting. 


No. 106 Coo eC oo ooo oOo 8 oe + SERS 
No. 107 (with .00025) condenser. . 1.60 


We also manufacture the 
Centralab. Centralab Centralab 
RHEOSTAT BATTERY NON-INDUCTIVE 


No. 206—6 SWITCH OTENTIOMETER 
ohms, $1.25 ? No 1 g —400 
No.230-30 No. 300- vie 2O00 
ohms, | $1.25 - 50c ohms, $1.75 
TO ORDERS AND DEALERS: The trade mark of 
products of the Central Radio Laboratories has been 
changed from CRL to Centralab, Write for literature. 


Cen 


CENTRAL RADIO 
293 Sixteenth St. 


LABORATORIES 
MILWAUKEE, WIS. 


| The Ideal Rheostat..._' 


its entire range. 


for All Tubes - 


‘The .Marshall-stat provides a means of obtain- 
ing any desired tube adjustment with absolute 
precision. ‘The Marshall-stat. variés the re- 
sistance, not step by step, but smoothly, con- 
tinuously, and uninterruptedly from zero to 

. maximum. Beet ne l 
The Marshall-stat pone vernier precision throughout. 
| et there is only one knob to manipu». 
_ late—no doubleadjustmentto make.  : : 
‘Besides its precision and ease of operation, the Marshall 
stat requires only one hole in the panel, has only two’ 
terminals, can be used with any tube or combination of 
i ‘tubes, and is so scientifically constructed 


that ‘breakage of the specially-treated 


note full-size cut above. Can 
be fitted anywhere. Price $1.75. 


MARSHALL ELECTRIC 
COMPANY 
3237 Locust Blvd., St. Louls, Mo. 


Send for Oid Man Ohm’s descriptive 
Solider on the Marshali-stat. 


and Crystal Sets 


FRESHMAN 


Double Adjustable 
Crystal Detector 


No more searching for the sensitive spot. 
—Merely turn the knob as you would a dial. 


»Marshall discs is-impossible. Compact—. 


For base or panel mount- 5 È 
ing, complete with Fresh- ° 0 


man Super - Crystal 


At your dealer’s, otherwise send purchase price 

and you will be supplied postpaid. t 

CHAS. FRESHMAN CO., Inc. 
106-7th Avenue, New York 


Pr a d 


`‘ 
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The Best in Radio Equipment 


Acceptability 


WU 
In selecting articles for eels 
giving, those who choose with the 
true Yuletide Spirit consider ac- 
ceptability and practicability. 


To the radio builder who knows the 
necessity of good apparatus, noth- 
ing is:more acceptable and practical 


USA. 


Il apparatus advertised in this magazine has been tested and approt 


_ GENERAL RADIO Co 


x Gambridge, Mass., 


= 
SN fee 


et CA 


* 
wa 


hristmas 


Practicability 


than General Radio parts, which 


are scientifically designed by radio 


engineers. 


A set built with General Radio parts 
1s your unfailing assurance of qual- 
ity reception. Ask the man who 
has built one. 


TVPH 247-71 (mE 


ed by POPULAR RADIO LABORATORY 


Wert, A 
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I t 2 S Here! > New RF .. Transformer that 
fost pals Pe Brings ’Em In! 

aa A radio frequency transformer of the aperiodic type 
suitable for all sets with which tuned radio frequency 
is desired. Also used for one stage of audio frequency 
SSA amplification ahead of regenerative sets to prevent 
Seay re-radiation. 
; Consider these points of superiority— 


No dope to hold windings in place. 

Soldered connections: 

Mounting bracket holds coil at correct ‘angles 

Minimum rubber used in form. 

- Lowest possible. loss. 

Works with any .0005 condenser. poe 

Secondary arranged with suitable taps for biasing .3 
features. 


This: Kellogg transformer makes the construction of a radio frequency set an easy 
A assuring best possible reception with widely varying types of circuits, includ- 
ng reflex. 


Built and guaranteed by Kellogg Switchboard & Supply Co. 
No. 602 Transformer at your dealers for $2.35 each. 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 
1066 -W. ADAMS STREET . CHICAGO, ILLINOIS 


‘Just Be Sure 


It?s a | SING BEL-TONE parts 

Hammarlund” is like taking all the 

guesswork out of radiò. 

Results are assured, each 

i part does what it is de- 

i. Gigok spring pipial signed to do. An uncon- 

3. here pistes for easy Patented ditional guarantee 

4. Strongest construction goes with every BEL-TONE 

pe eee OO ADRIE to unit. 

6. Soldered | brass plates BEL-TONE HEADLINERS 

Ae verarer : Bel-Tone Kit for Superdyne 


Circuit, (Coupler and Plate 


coil) 


Bel-Tone Variocoupler. . 
| Bel-Tone Variometer... .: 
(All molded of Genuine Radion) 


Bel-Tone Mounted Binding 


CONDENSER i 


Write for New and Interesting Folder Bel-Tone Radio Co.) 


Man uf cturers 


HAMMARLUND MFG. CO. 
424-438 W. 33rd Street New York 


Canadian Representatives 
RADIO LIMITED, Montreal, Que. 
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Interior view of a 
i typical set you can 

build with the new 
Telos KIT. 


; 3 
a Bo 
< wg 
ss Boe ne. 
“Ea eas ae 
~ Ar FEL : 
| E a - 
ror 


Savors 


‘You can’t buy it— 


but if you are the least bit hauls with 
tools, you can build this amazing Telos 
set yourself in a single afternoon. 


The basic eats of Telos design is A. F. if oul sister But no matter 


the same as it has been for three years. 
. But now, Telos excellence has been 
- extended to include three stages of 
tuned .R. F. and super-imposed (re- 
flexed) resistance-coupled A. F. as well. 


what combination you select, you will. 
find: clear, unmistakable instructions 
in the book that comes with every 
Telos KIT, and you will accomplish 
results you never thought possible . 


; The new Telos KIT opens up a world before! E ” 
| o PEE KA z der p = Fill out the coupon now. Get your 
| ree : Š Pa T E ea ae : copy of the new, generously illustrated 


? list It will I haa booklet, “The.KIT.-of a Thousand 
ESNS: e a ie a i Possibilities.” It s free, but the edition 
} any other set of like power! is limited to'those who are genuinely 


interested in superlative radio recep- 
tion! 


You can introduce a crystal detector 
if desired! You can use transformer 


~~ 


Danziger-J ones, Inc., : I 


+ 


Dept. A, 25 Waverly Place, o | 
New York, N. Y. i 


Send me at once your booklet “The KIT of a | 


i 
d 
@ |. 
[ . Thousand Possibilities.” | 
( l ; l O | : Name ..... Te ee | 


eco ER gta aaa 


' ` 2 
y . Gas : © 
z eses ohooh Da ee B ade pees 1S E ome e vee ~ MSR a og lg PENET PENAT TO 
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Cannon-Ball Headset - 


$3.50 


Radio as you like it through “a :- 
Camco Headset or*Loud - Speaker 


The Best in Radio Equipment 


Puts the Joy 


e e 

>: =. in Radio 
AFTER all, what is sweeter to your ears than the 
music from some DX Station coming in on the 
loud speaker, clear and undistorted? To insure 
.- amplification: without distortion, use the ““HEGE- 
`. -HOG.” “This ‘marvelous little audio transformer, 
-7 half the size of any other made, is different in design— 
the most efficient construction known, for trans- 
formers. It has an exclusive self-shielding feature 


Camco crafts- 


men specialize 
on: Radio Head- 
sets and Loud 
Speakers... See: 
them at your- 
dealer’s or write - 
for folder “ Ra- 
dioasyou like it.” 


Invest your money 
wisely in a Carico `. 
Cannon-Ball at_ $3.50, _ 
or a Camco Grand at... 
$4.75. Camco Loud 
Speaker pictured here 
complete with perma- 
nent adjustment Loud » 
_ Speaker unit at $9.50. 
West of Rockies $10.50. 


This is a frank, liberal, ironclad 
gosrantee covering the Camco 

on-Ball Headset, Camco Grand 
Headset and Camco d Speaker. 


The quality and craftsmanship in 
a Camco | procact proves itself when 
it goes ough the test of actual 
service. The Camco product that 
you buy must satisfy you. 


Every Camco dealer is authorized 
to cheerfully refand the full pur- 
chase price, to any purchaser upon 
the return òf a Camco product if it 
fails to give absolute satisfaction 
within a period of ten days from 
date of purchase. ` 


Cannon & Miller Co., Inc. 


Sees ps TS apg aie, GAMO EMSS OME te eS ay 


in, a 


nt 
= 


Dealers: Ask. your jobber about Camco 
products or write for complete details. 


_ CANNON & MILLER CO., Inc. 
i SPRINGWATER, N. Y. 


VessSSRUETSUELUS 


that shuts out foreign noises. 


. volume | and tone. quality. 


Unsurpassed for 
Saves space, mounts 


anywhere and easy to connect. Ideal for portables. 


-- 7 Ratios 1 to 3; 1 to 4 and 1 to5 


= + Ratioltol0 - - - 


Write for. Free. Bulletin. No. 94, showing complete 


line “of -Premier .Quality Radio parts. 


Ask your 


dealer: for “Premier Free Hook-Ups. If he does not 
- have them send his name and receive a set free 


. Premier Plertric Company 


- _ 3807 RAVENSWOOD AVE., CHICAGO 


Quality Radio Parts 


Dealer- 


Send for our 
new catalog 


It lists and illustrates 
absolutely dependable, guar- 
anteed sets and parts. Give your 
customers what they want—when 
they want it; but buy it so that 
you can make a good pone 

e’re supplying hundreds of radio 
dealers satisfactorily every day. 
Write for catalog and discounts 
sheet. You'll be astonished 
at the prices quoted. 


Ask for catalog No. 9 
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“The ECHOPHON E ey. 3” 
` The Super-Volume . 
3-Tube Regenerative 
Without Tubes and Batteries ` 


SS 


A. 
Ri 


$ mm 
ae ee 
i 


IL 


> Ś — AAA saa 
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The Ideal Gift %- 
Distinctively Superior Yet 


“Moderately Priced 


-, WEEN you give your family the Echophone “V-3" for 

, Christmas you are giving them radio entertainment of a 

' noticeably finer quality than is afforded by any other three 
tube receiver on the market.- 


For here is a machine that brings “real music” into n your home—that 
reproduces even on a loud speaker all high and low pitch tones, all voice 
modulations exactly as they are when t eyon enter the microphone a half 
mile or eighteen hundred miles away. The Echophone ‘‘V-3" is a receiving 
set any novice can operate. Ithasonly two tuning controls which onceset 
bring in only the stations wanted. Operas vi withdry cell batteries, which 
) f fit into the handsome Adam Brown finished self contained cabinet. 
As comparison readily reveals, such performance i is available at mod- 
erate cost only. in the Echophone “V-3.° It is the result of special con- 
struction: features and the use (throug license obtained under U. S 
Patent No. 1,113 3.149) of Armstrong's famous regenerative circuit. 
For those who want the ultimate in radio- reception there is the 
one “F-5.°° The 5-tube combined radio and audio frequency set 
' that assures loud speaker reception of distant stations from either. loop, 


} ' in r or outaoor aeri 
Ai gree BE a these sets today. Meantime send for our 
j descriptive folder. Address eGHOPHONE “Fag”? 
í The Armac Radio Company, Agents Without Tubes and 
- 1120 N. Ashland Ave., Chicago, Ill. Batteries 

. Manufactured by THE RADIO SHOP, 1120 N. Ashland d Ave., Chicago, II. $1 10. 00 


Long Beach, Cal, Sunnyvale, C 


ECHOPHONE 


Storage Battery Results at Dry Cell Cost 


THE ARMAC RADIO CO. 
1120 N. Ashland Ave., Chicago, Ill. 
Please send folder describing fullythe Echophone 
**V-3’’anu the Echophone **F-5.’’ My Radio dealer 


Dealers: Get in Touch bdsdosa sien tes E E E PEI T 
With Your Jobbers, ( 40dress--..seeeeeererrererrrererrrerereeenerrns 
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pee. Bee The Best in Radio Equipment - 
Why it is Better 


«MasteR of Ev ery. 


Note in the Orchestral 


ad 

Range” is the proven claim 
of the Federal #65 Audio 
Frequency Transformer! 
Volume without distortion is the Es 
basis for the beauty of Federal Tone. : Be 
From its oversize locking nuts to my Oversize locking nots, slotted Primary and secondary fed thru \: 
its heavy brass mounting feet the g ‘tor screw driver, eliminating - = — hollow screws and dip-soldered 5 
Federal #65 Transformer _incorp: use'of pliérs to tighten Mm >EE making complete protection 
rates the same engineering 1 , = against breakage or shorts. 
that has made Federal the recog- i nr oe 
nized leader in clea ora = ee tee ee ii | i 
cation apparatus since, <= . i BS. Large laminated Silicon steel. : HA Only hi SS pn de 

oes oe d a To Ta me | y highest grade, i = 
Insist upon Federal parts for your shell type core. o 2 | risked anh he en 


“pet” hook-up. There are over 130 
standard parts bearing the Federal 
iron-clad performance guarantee. a i tthe dern 


FEDERAL TELEPHONE È Pelari erage 
AND TELEGRAPH CO. \ N pounds, pa sere 
Buffalo, N. Y. GA tonal quality and modulation 

N pre-eminent among trans . 


| 


Black enameled shield, com— 
pletely surrounding windjngs 


a TSR! ca MIDS 


* Heavy nickel plated brass moun- 
ting feet—2 screw slots and 2 


Boston New York Philadelphia screw holes for mounting 


Chicago Pittsburgh 
San Francisco Bridgebur¢, Can. 


Ratios 3% ‘ts 1 - g vt = 
and 5 to 1 rir a 


$4.25 and $4.50 SHIELDED 
: : AUDIO FREQUENCY 
TRANSFORMER 
Considered by experts most 
AUDIO perfect transformer ever con- 
KE LF ORD structed. Used in many of the 
are world’s finest sets. Gives great 
and clear volume without dis- 
tortion. 
Made by America's oldest 
manufacturer of radio parts 
Nickel or = Send Post Card for fult details 
brushed brass NE The American Specialty Co. 
pi 3i 178: Holland Ave. Bridgeport, Conn. 
Radio Dealers ma 
4 E Wy attery Switch 


P 
Ye Aa 
2 cy Vas _ The smallest made. 
~ VAM Here's a switch you 
can puton your set and 
leave there. 
Mounts like Jack. A 


quarter turn throws 
e 


Pat. an. 30, 1923 i switch. Clearly indi- 
fia Size cating “On and Of 
Insist on the origina , Completé, ready to 

Write us for catalog install. 
In Canada—Carter Radio Co., Ltd.—Toronto 


225 ENIN & D eben ee 
Boe Cece pees 


Any dealer can suppl 


All apparatus advertised in this magazine has been tested and approved by PopuLaR RADIO LABORATORY 


c» 
| x The Best in Radio Equipment E E e a a 


91 


Radio SOLDER 


(Rosin Core) 


KESTER 


It Sureis Safe 
and Simple 


eo. 


4221 Wrightwood 
Ave., Chicago, Ill. 


Gentlemen: Send me 
one can Kester Radio 
Solder, for which I en- 
close 25c in stamps. 


(Postpaid anywhere in U. S. A.) 
Name........ oono0000s00000000r22000n200 NENE 
Addres csse 
Ollaan Spee ais 


Dealer... eeces ence: ENAIRE ortene POSS e COs Oe Been cerereecoseneeaere® 


| WOUR DEALER © 
| CAN SUPPLY YOU nÍ 


gee & “4 gs -Į 


woa 
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Scientists Solve Baffling 
Radio Problems 


You know how a megaphone makes the 
voice sound deeper. A baritone is made to 
sound like a bass. A soprano, like a con- 
tralto; a violin like a bass viol. The “‘pitch” 
or register is often entirely changed. 


To this problem, the Dictograph sound 
engineers applied their 20 years’ experi- 
ence in the making of acute and powerful 
sound instruments. 


Out of this has come the Dictogrand. 
The long awaited perfect loud speaker, 
constructed with an articulating, larynx- 
like base and an acoustically perfect horn 
which counterbalance any tendency for 

. sound to deepen out of its intended register. 


The Dictogrand gives you the best your 
receiving set can take out of the air. Your 
dealer will let you try a Dictogrand 5 days 
free. Write the Dictograph 
Products Corporation, 220 
West42nd Street, New York 
City, Department P-12, 
for a 5 day free 
trial coupon. 


Two Models 


Upright and 
Portable $25 

T-N =< Eyr and $24.50 
Waa a respectively 


The Articulating 


LOUD SPEAKER 


Does Your Loud Speaker 
Sound Like a Megaphone? 


Dictogrand 


SENSE 
<= N 


iff 
o.. PAT. PEND. 
+ n \ 


MADE IN U.S.A 
a oO 
{ è = 


» 
n 


Coast To Coast On An 18-Inch Loop 
Assemble Your Own 7 Tube Super-Heterodyne 
—on a7 x 18 panel in three hours, $97.50 buys the parts complete, in- 

and engra ets, transformers, 
is, Connecting plugs, cables, etc., with drawings, diagrams and in- 


dealer cannot supply these parts for this complete Microdyne Radio Set, 

in coupon, mail check e 

“Apex Electric Mfg. Co., Dept. 1202, °° — mumuN=uS 
1410 W. S9th Street, Chicago, Illinois. 


Gentlemen: Enclosed find $.......+ssesseee for which send me 


SOSOHOHOSESESSEHSOHOSRSHRESESSSEDOSESEHEEDE SHSOCOOHOSOHSESEEOHHHHS OHS OOHESEOSE SHEETS 


SPCR SSHHRO EO OHEHOHSHEHOHORED EKER HASHSHCEHLETEESOHTESHHESCHEHSESHTEDEOHOHTOHOEED 


owe ae qe ejaeelaal 
Positively Sensational! . 


The Fixed Detector Marvel 


Radio’s Latest Scientific Triumph 


The most sensitive fixed detector known for Reflex 
and Crystal sets 3 ` 


OTOCITETALOTASETERTIN 


Lego Wonder Fixed Detector 


100% sensitive. Not so long ago many dealers be- 
lieved the Reflex and Crystal set to be a thing.of the 
past, but that was before LEGO began to show them § 
new tricks. Buy a Lego TO-DAY. Note the differ- 


ence. 


Lego Corp., 225 West 77th St., New York City 


alee waa wwead dw Te@aeaeeeelelelel 
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thousands of miles away—even > 
while nearby stations are os a 
broadcasting. oN aes By 


eka cage 


ó Aen = anman manang A a i ty he ss me 
$ “i os ow P Ree 


RADIO. 
GETS'EM 
COAST % 

COAST 


NOTE: Remember that 
Miraco Tuned Radio Fre- 
quency Sets are built and 
also guaranteed by a reliable, 
Jong established concern, one 
of the first to build quality 
sets. Thousands of users en- 
dorse their satisfacto per- 
formance. Bend for Jorthèr 
testimony of const to coast 
reception and proof that 
Miraco Sets are radio’s finest 
low-priced receivers. 


COLORADO HEARS 
N.Y. AND CALI- 
FORNIA 


I heard New York and Cali- 
ornia the first night on my 


-= 


| SOLID MAHOGANY CASE] 
Unsurpassed selectivity, sensitivity, 
range, volume and tone combined + 


— Knappenburg, A beautiful sweet toned, five tube, “coast to Simple to connect and o i 
uw oak HEARS coast” loud speaker set—tactory-built, factory- peeeesary. Ee Pore 
ALASKA tested and factory-guaranteed by one of America’s Even a banana ickly 1 t t 
aahei tis akiai wi oldest and most reliable manufacturers of quality PEART COn Uy EREN 10 Du 
Miraco. including” WLAY sets. Composed of the finest parts obtainable. through ws tocala, get e programs eu ang 
Fairbanks, „Alaska, | NNW Equipped with the latest improvements, refine- them pack ot will. Pall dix Meer as ers 
WEV Housten, Texas, and ments and features found on costliest sets. En- ee ntaabs WI: ections with each set, 
oa aT re a A cased in a handsome hand-rubbed solid mahog- The Miraco “Ultra 5” is non-radiating, non- 
OHIO HEARS 12 any cabinet. Looks and performs like $200 set. howling, non-distorting. Hascut-outswitch—and 
CITIES THE FIRST Thoroughly ‘tested and approved by radio’s a first stage phone jack, for tuning—on front, of 
NIGHT est authorities. For only $75—a price Bakelite panel. Bakelite sub-base under which 
Tho first night we tried out which has rocked the Industry! Unquestion- all wiring is hidden, and other newest features, 
) gor, Mirsco we got „Atlanta, ably the mostastoundingvalueoffered radio lovers. Operates on storage battery or dry cells. 
New York, "Detroit, Daven- ò ó 
pari, Omeia Hastings, Nebr OtherMiracoLong Distance Sets *]433 
burgh and Texas. © think Ee 
that was real good for begine a AE 
nere.—W. L. Musselman, New Saan: ee eee E ae 
Carlisle, Ohio, sees d Bi od 
` NORTH DAKOTA L g 
, HEARS 43 STATIONS Eg 
“a meet DAYS : i 
2 a a pE 
CHOM, _WIAZ, WMATL The Improved Miraco 1925 This wonderful new Miraco Miraco Model R justly deserves 
. OFAC WITAM, KY wy Model MW—withfilamentswitch, Model R-3 is the three-tube, long fts title, “ Radio's finest low priced 
WEAA, OPI KOAR Woo! phone jack, etc.—is a four tube distance, loud speaker set that quality receiver.” One tube acts 
RFXX, PWX, WOS, Wa" outfit that users in every state aas secara mer A ponpa on, as a tuned radio frequency ampli- 
WDAF, HAS, KFI, EFKE, report outperforms and out- ae, he ngthe 180 to Ss Aa fier and detector combined. A 
PEAS: BAS. Wi tA stances sets twice as expensive. De ts. als tuned r.f. great distance getter. Easy to 
Wad, ROW wom OAW., Operates loud speaker on distant Detector BGS Dages af amplin. | Operate and log. Covers all wave 
Way weer MCR: Bl] Smolideation detector, lwo stages cation, Has no equal for Bime lengths 180 to 625 meters. Liko 
recordt—W L. Johneon, a.f. amplification. Solid mahog- plicity, volume, range or erie sa pcre ane ae me orae 
DEALERS AGENTS cation Dine fae BOTON Cup $29 agree Deap re eee oP value eters at only $14.35. 
Write for our new Dropoeition. " jiya on T l E TEE SES ESSE SRRNNRERSE NIST LLLI ITTI 
popularity, of ‘Mirecp Sees = MIDWEST RADIO CORPORATION, Pioneer Bullders of Sets =‘ 
their amasingly low prices and ; $ u 479-D East Eight Street, Cincinnati, Ohio. , s 
lefins = Send free literature and full particulars about your complete line of § 
s Miraco products. i H 
ororder | = ( ) Dealer ( ) Jobber ( ) Agent ( ) User H 
drediren z f : 
is a 
h-e n Mey | & Spee ee een tiene tans teeny yee E i 
All Miraco sets are factory-built, COMPLETELY ‘ASSEMB ? ‘actorye S ADDRESS E os tec E E E A A TSA a 
tested and factory-guaranteed. They may be used with any tuber os pr hy J. cdauueeduddsnccacscsacdancsewuacesuanuscaucadaacuuunaunpenseanl 


day—good territory open. 
ae ms S 
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vy + ad10 receive 


~wacch is universally recognized ag 
ch combines on one 


The vacuum tube arfer >Y is permanently in the circuit 
om antenna to ground, ready to “‘spill” 


With the switch blade th may be disconnected 
from the radio set and thrown direc 


Ht ~see our new Radio 
o at your dealer. If he 4asn’t hig 
copy, we have one for him. F 
A LIGHTNIN 
The Barkelew Electric Mfg. Co. ARRESTER 
Middletown, Ohio, U.S.A. gcuum oorh 
NEW YORK CHICAGO DETROIT No. 606 
157 Chambers St. 15 S. Clinton St. 
WASHINGTON, D. C. 


McKerchey Bidg. 
MINNEAPOLIS SAN FRANCISCO LOS ANGELES SEATTLE DENVER 
Mills Building 1017 Lumber Exchange 75 Fremont St. 443 S. San Pedre St, 1041 Sixth Ave.; S. Denham Bldg. 


bell RADIO CABINETS “From the Lumber 
amp e to You” 
WILL NOT WARP OR CRACK Imitation Genuine 
, í Made of No. 1 wood finished in Panel Walnut or Walnut or 
Special Sizes to Order either Mahogany or Walnut, bright Sizes Mahogany Mahogany 
<I or rubbed finish to match the finest 7x10x7..,,, -$3.00... 000000. $4.75 
: of furniture, 7x14x7,,.,.. 3330 9, ee 5.50— 
7x18x7,_,... 3-820. a ee 6.75 =~ 
PRICES 7x24x7.... 5:25 NAROA 9.00 
Cash with order, prepaid east 7x26x7...... 6.05 3 ee 10.00 
of Missouri River; west, add 15 Tx28x8..... 25 O: 11.50 
cents to quoted price. Send Post 77x27x39... 025 0 
ffice or Express Money Order. 7 x 40 x 10..... 11.2535" A -00 
Neer Manufacturers’ and Dealers’ Liberal Discounts Sent Upon Request 
y THE PERKINS-CAMPBELL CO (Establishes! 1879) 
Mounting Boards $ 
50c each 410-440 N 


ew St., Cincinnati, O 


. (References: Dun or Brafstreet’s) 


* 0 t and b NEW. (ACI aR a ae ee "ir 
Qpanver COPPER Rae, fling ect gs NEW COCKADAY 4-C] RC U l T I UN E R 
D Braided Flat Ribbon | RTE RESISTANCE- COUPLED AMPAIFIER 
NA Contains over one-half X ; fied k » 
į | mile of wire strands. For immédiate shipments Any Gockeday in st 
actory list price. 


for 


x id at 
out door or Indoor use. 


In Copper—Tinned Cop- 
per—Enameled Copper. 
We also make round an- ET tees 
tenna wires in all types Send for brice list 
and metals. Loop wires, 


> Shipment sent C. O. D. if desired. Order by « 
1tz wires, Cotton COV- card, pay the Fostman. 
ered wires. 


Complete kit, including genuine Cock 
lue prints . ``) 


aday $t 84.00 


ost- 


Ross Antenna Co. RADIO SURPLUS STOR ‘is 
TAXES LESS BATTERY CURRENT 9 Charles St, Provi dence, R L Helena - - = 
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ert ta Ta rues wen. A. ie > aie feet: 


‘entertainment from stations } : METS SRE ete 
thousands of miles away—even “75° Sey asr qJ e a , 
while nearby stations are > ‘ 

broadcasting. 


- Nothing E ectrical But the 


. Daman 
F 


-Perfo rmance 


You add no electrical complication to'a radio set when `f 
you install a Superspeaker. 


No extra batteries or coils—nothing to wear out or Ne 
get out. of order. 


Even the adjustment is on last-forever fundamentals 
—a positively operating cam of metal that stays put. 


Just a simple, musical instrument that gets its music 
from an exceedingly sensitive reproducing unit, and 
amplifes by means of a strictly non-vibrating horn. 


An instrument, designed and built by experienced 
musical instrument manufacturers who know acousti- 
cal laws and put this knowledge into practice. An 
instrument, therefore, from which you justly expect 
—and receive—amazingly different performance. 


The experienced Radio operator found out long ago 
that there was far more toa loud speaker than a horn 
and a reproducing unit. ‘Superspeaker performance 
alone has been striking proof that certain secrets do 
exist. Whatever these secrets may be, he has found 
that The Superspeaker gives him results he, cannot 
- otherwise duplicate. So he is content. 


Do you wonder that Superspeaker demand has 
increased more then 1000% during 1924? 


By sheer merit, The Superspeaker has won its leader- 
ship and performance. Give your set a chance to 
‘show what it can aA with Superepeaker equipment! 


JEWETT RADIO & 
PHONOGRAPH CO. 
5668 Twelfth St., Detroit, Mich. 
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Travel—Good Pay 


and a Big Future 


"= Radio 


- Our graduates are now traveling all over the 


| ments. 
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world as ship radio operators, And this well- 
paid profession offers the same remarkable 
opportunities to you. 


Study at Home 


Even if you know nothing about radio now— 
you can obtain your U. S. Government Oper- 
ator’s License in a few months. Our home 
study course will prepare you. It teaches every- 
thing from elementary electricity through code, 
commercial operation, and the latest develop- 
ments of radio. 


Since 1909 


this school has been turning out qualified op- 
erators. .The Radio Corporation of America 
conducts the school and gives employment 
preferance to our students. Write today for 
details of the course and information on how 
you can become a trained radio operator in 
a few months of home study. | 


Advanced Radio Course 


Great popular demand by the advanced student, 
experienced amatetr and wireless operator has 


led to the opening of an ADVANCED HOME. 


STUDY RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio measure- 
Investigate! 


Radio Institute of America 
(Formėrly Marconi Institute) ` 
Established 1909 
322A Broadway, New York City 
Indicate by a cross X the course you are interested in: 
Radio Institute of America, 
322A Broadway, New York. 
Please send me full information abont radio oppor- 
tunities today, and your > . A 
COMPLETE RADIO COURSE O 
ADVANCED RADIO COURSE O 


Name....cccseces @eeneevsetsoaea eeoees 


SSSSCOCESSCHESECHSOHSCEBEOBEBE 


@eersreer ease eee Fe eoseeeeeneeeSee7gse GPSS nseeseseeeseeseeeoesee cess 


SSESOSHSEHSSSSKSEHHSOSSHSSSHSSHKSFCSKESEKSSCSCSCHKEKSOKSSHPSHEHESHHSCSHHSGHEHSESS: 


$1.00. Miller-B-Meta 


The Best in Radio Equipment 


If it’s a good hydrometer, 


it’s a 


Perfection. 
HYDROMETER 


_ -A glance instantly gives cone 
. dition of your battery. 


: Look for 
. AEL Hs in the name -- ` 
‘name PERFEC- PERFECTION 


f i t represents 


i not a genuine ee a hy dros 
PERFECTION: i 

Abutments in 
nozzle preserve clear air pase 
' sage and prevent clogging 
and leaking. Float studded 
to prevent sticking. ` 

Every detail is perfected to 
give the Radio set owner. the 
finest hydrometer obtainable, 


$9.00 At al 


Radio Dealers 


243 W. 55St. 
N e Y. City 


wind metal 
| Crystals 


Made in 3 types, ranging in price from 50c to 

; Crystals are famous for 
their loud, clear reproducing qualities. For. 
reflex work anyone of these crystals: gets the 
limit in tone value from your set. The super- 


. 


sensitive quality-of Miller-B-Metal is well- 
known—every pin point a "hot spot”. i 


Miller Set $1.79 


Equipped with the Miller-B-Metal $1.00 crystal 
this set has remarkable tone and volume. Many 
fans use it instead of their expensive sets for local 
work. There is no value like this. 


Miller guarantees every product 
At your dealers or order from us direa 
Literature free 


The A. H. MILLER RADIO CO. 
1216 20th St. Detroit, Mich. 


` 
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Hoag, 


Crosley One Tube 
Model 50, $14.50 
Wid tube sad Crosley Phones $22.25 


BY ' 


N RS 


Crosley Two Tube Model 51, $18.50 


è ; fe ` $ ES r l 2 mn : 
‘a GROSLEY Crosley pan 
Better -Costs Less Head Phones se 


SF EES Oe ee nee reese re 


| Radio Better—Cost Less | (iS 
| ‘HINK of the boundless delight of that dear old mother, $3.75 eee wey 
confined to the house by the rigors of winter or the infirrr ities el aud pay aa 


of age, when she listens in for the first time on a Crosley Radio. 
Imagine the joy of the kiddies, when they awaken you Christmas 
morning with the glad tidings that “Santa has brought us a 
Crosley Radio.” Then decide to make this a Crosley Christmas. 
; There can be no gift with greater possibilities for continued hap- wanes 

| Piness than a Crosley set. It carries Christmas along through cies eee 
| the year, continually giving new thrills and happiness, and 
i 


ser - 


bringing pleasant thoughts of the giver. 


It is a delight to operate a Crosley. The immediate response to the turn 
of the dials; the clearness of reception from far distant points; the real ease 


with which local stations may be tuned out; all belp to make Crosley Mat 


; reception distinctive and exceptionally pleasurable. The very low cost at This 
, which this really remarkable radio performance can be obtained places Cope 
, Crosley sets within the reach of ali—the ideal Christmas gift. At Once 
t BEFORE: YOU BUY—COMPARE YOUR CHOICE WILL BE A CROSLEY Olea saad 
i For sale By Good Dealers Everywhere 1 1216 Alfred Se. 
Crosley Regenerative receivers Cincinnati, O. 
are licensed under Armion U S. Patent 1,113,149 Mail me, gaat of 

Prices West of the Rockies add 10% charge, your catalog 


z i . of Crosley receivers 
Write for Complete Catalog SSS, | and parte. ` 
THE CROSLEY RADIO CORPORATION See 
_ Powel Crosley, Jr., President 7 eae 
} s H è Crosley Trirdyn Newport, $100.00 
eA SS E erates Broadcasting Sa Ty O EUC Foor 
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-AIRTRON RADIO TUBES > 


With the new highly developed dielectric ‘moulded 
Bakelite base which eliminates all kinds of electrical 


losses. 
Airtron Tubes 


Speak for quality, volume and all other characteristics 
-~ demanded of a Radio Tube. Designed and manufac- 
: tured to give the highest efficiency that a Tube at the 
present time can possess. | 


Type200— 6 volt .1 Amp. Detector 
‘ 201A— 5 *“ .25 “ Det. & Ampl. 


P) & 12— 11, s 25 e c6 ce c6 
J l Tyre 6 499 3-4“ 06 “ a (66 e e Standard 
Every Tube Guaranteed : List Price $4.00 
Sold by all Dealers, or shipped C. O. D. Direct by Parcel Post. 
When ordering mention Type. Discount to Dealers 


H. & H. RADIO CO: o 
Dept. 102 Clinton Hill Station P. O. Box 22 Newark, N. J. 
We Are Still Repairing All Types of Radio Tubes, $2.50 


A Loudspeaker G 
‘everyone can afford 


NSTRUMENTAL music that keeps all its delicate, 

subtle high and low tones. The human voice in its 
natural roundness, instead of a tomb-like growl. In 
short, clear, mellow, natural reproduction of everything 
that your receiving set brings in—in volume that satis- 
fies you. That’s the result anyone who owns a phono- 
graph can secure by simply adding an N & K Imported 
Phonograph Unit. Made abroad by the makers of the 
now famous N & K Imported Phones and Loud- 
speaker. Price $7.50. Sold by better radio dealers 
on a five day Free Trial basis. Write-for free booklet. 

TH. GOLDSCHMIDT CORPORATION 


Dept. .P 12. 15 William St., New York 
41 Common St., Montreal, P. Q. 


‘“Play Safe—Say 
Cardweill’’ 


The exclusive choice of Laurence Cockaday for 
his new Four Circuit Tuner, described in the 
October issue. This again emphasizes the fact 
that of all the various kinds of radio appara: 
tus on the market today CARDWELL 
CONDENSER is the ONLY 


unit whith is 

recognized by engineers and technical Editors 

of National prominence as the ONE best. . 
A post Card Brings you an Education on Condensers 


ALLEN D. CARDWELL Mfg. Corp. 
81 Prospect St. Brooklyn, N. Ye 


Imported 


PHONOGRAPH UNIT 


Reg. U. S. Pat. Off. 
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@ Both Must Be 
Musical Instruments 


If you are to enjoy the rich resonance of 
an old Cremona violin, your loud speaker 


Model S 


s - must also be a true musical instrument. So 
AUDIOPHONE designed and powered as to respond as faith- 
$25 . fully to the inspiring crescendos of a Wagner 
i RoD er Hori opera as to the whispers of a Moonlight Sonata. 
I Velvet mal Aoun The new Bristol AUDIOPHONE does that. 
| and gold; classic With its joyous, open-throated rubber horn, 


and its finely adjusted tone mechanism, it is 
on a musical plane with the noblest instru- 
ment or voice at your favorite station. | 

In addition to model S, shown here, the 
Bristol line includes Model J, $20; Baby 
Grand, $15; and the “Baby” at $12.50. 

Send for Bulletins 3011 and 3017-L, men- 
tioning name of your dealer. 


Loras erame a 


The Bristol Company, Waterbury, Conn. 


= BRISTOL. 
AUDIOPHONE 


TRADE MARK REG. U.S. PAT. OFFICE 


LOUD SPEAKER. 
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Further Adventures of 


BURGESS 


RADIO BATTERIES 


The Shenandoah is Equipped with Burgess Batteries 
and MacMillan Carried them to the Arctic 


If the quality of any product may be judged 

in part by the standing of its users, surely 

Burgess quality must be considered un- 
. usually high. 
Burgess Radio Batteries are found where there’s need 
for the most efficient batteries made—in emergencies 
where failure brings disaster—with explorers in far-off 
lands—with the unsung heroes of the air service— 
neath the seas with the crew of the submarines. 


“Ask Any Radio Engineer’’ 


Send for the Burgess Radio Compass. Surprising 
—amusing and interesting to the entire family. 
Sent free of charge from 203 Burgess Engineering 
Building, Madison, Wisconsin. Write for it. 


BURGESS BATTERY COMPANY 


Engineers DRY BATTERIES Maperscrnrers 
hil > Radio . Ignition - elephone 
' Kins rA Sales Office: Harris Trast Building, Chicago 
& Laboratories and Works: 
Madison, Wisc. 


hia In Canada: 
Niagara Falis and Winnipeg 


ELl] 


UTILITY SUPPLY COMPANY ' 


From Factory to User 


High Grade Radio Cabinets, sturdy built and fine looking. Built 
from select genuine black walnut or birch. Elegantly finished. 
Tops on all cabinets hinged. Fronts of cabinets are rabbeted to take 
el. Walnut cabinets have continuous piano hinges and lid 
olders. Birch cabinets have regular hinges. (No lid holders. 
wane cabinets finished in French walnut. Birch cabinets finish 


tr An am prowa mahogany, (Panels not included.) Money back 

DeLuxe Monarch 
For Birch Black Black 

Panel Deep No Base Walnut Walnut 
6x7 7’. 78 75 $4.40 
6x 10% 7 2.25 4.65 5.35 
6x14 7° 2.75 5.45 6.20 
6 x21 7° 3.25 5.90 6.80 
7x12 7° 2.80 5.50 6.50 
7x14 7’ 3.00 §.80 6.70 
7x18 7” 3.25 6.00 6.80 
7x21 7° 3.60 6.50 7.40 
7x24 1 4.10 7.25 8.00 
7 x 26 1 7 4.75 7.80 8.50 
7 x 27 7° 5.00 8.50 9.00 
7x28 7” 5.25 9.50 10.00 
7x30 7? 6.00 10.00 11.00 
7x24 10° 5.60 9.25 10.00 
7x 26 10 6.25 9.80 10.50 
7 x 27 10° 6.50 10.75 11.50 
7x28 10° 6.75 11.50 12.00 
7x30 107 7.00 12.00 12.50 

8 x 40 8° 6.00 11.50 12.50 | 
9x14 10° 3.95 6.40 7.00 
9x21 10° §.00 7.70 9.25 
gia Eo R fR gg 
12 x 21 10° 4.75 9.50 10.50 


Mounting Boards all sizes in stock. 
F. O. B., Milwaukee, Wis. 
Circular showing our complete line sent on request. 
Our Utility Beauty Cabinets are really beaut 
Our Monarch cabinets are the best obtainable, 


UTILITY CABINET COMPANY 
439-443 27th Street. Milwaukee, Wis. 


“Turn-I?’’ greatly increases 
the volume, secures greater 
distance and reduces noises 


URN-I 


ADJUSTABLE ' 
GRID LEAK 


Changes the range of resistance 
to suit the strength at reception 


ABSOLUTELY GUARANTEED 


Only $1 at Your Dealer 
or Direct From Us 


TURN-IT RADIO SALES, Inc. 
71 Murray St., N. Y. 
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isn’t a FERBEND, it isn’t a WAVE TRAP 


-p F- 


epose eaS 


: £ | 


He arranges in orderly fashion the mass and 
jumble of broadcasting stations that are seek- 
ing entrance to your set, and brings ’em in, 
one at a time, so you can enjoy them! Never 
reduces, but nearly always increases volume. 
Add a Ferbend Wave Trap to your set and 
“police” your reception. Regulate the traffic! 


Make every night silent night! Trap out the 
interference. Why pay $50.00 to $200.00 
extra for increased selectivity, when for $8.50 
you can get a genuine Ferbend Wave Trap 
which will absolutely cut out any interfering 
station, no matter how loud, how close by or 
how troublesome. 


-<The Traffic Cop 
| 
| 
: 


Guaranteed ing sation. The Ferbend 
Wave Trapisdesignedand man come 
plete by us, after years of careful experiment- 
ing. It is not tv be confused with imitations, 
0 hastily assembled from ordinary parts. The 
price is $8.50. Shipment is made parcel post 
C. O. D., plus a few cents postage. If you pre- 
so d cash in full with onder, and 
P we will ship postage prepaid. 
) the COUPON today!” i 


| FERBEND ELECTRIC CO. 
ry 21 E. So. Water St., Dept 5, Chicago 
FERBEND ELECTRIC CO, 


FERBEND 
91 E. So. Water St., Dept. $ 


pag ma g Chicago, IIL | 
Gentlemen—Piease send me: l 
; a C] WAVE TRAP. Send Postpaid. I am enclosing 
REG US Q PAT OFF | ) for $8.50. 


a fer, you can sen 


EE EEN He Ew a 
Valuable Booklet on Interference and how to elimi- 
nate it. We will gladly send it FREE. Just fill in, 
clip and mail coupon below. 


(check, M. O, ete.) for 
OO WAVE TRAP. Send C.O.D. I will pay Postman 
$8.50, plus few cents poste,e, when it arrives. 


Always look for this Trade Mark. B [C] FREE BOOKLET on Interference. 


Ie is your protection against mise 


leading imitations and those who 
infringe on the registered name 
“Wave Trap” and its reputation. 


CREASES BREAD GaN ATED 


Name 


-ssm Oo 


EF ZA ZA ZA 2a EA 2a 2a =” Am O 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


State—.———-___—— 


102 <The Bést in Radio Equipment | °° -C =" 


MUSIC IS IMMORTAL 


4739 Hudson Boulevard 
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The earliest history of Man was told to the strum- 


Resistance Coupled 


ming of primitive melody. His wars, defeats and Amplifier KITS 
triumphs are written in our symphonies today. Without apne 

1 socKe an con= 
Music will outlive our present system of radio a densers 
hundred—a thousand years from now. But, until 3-Stage................. $8.00 
then, the RESISTANCE COUPLED AMPLI- 4Stage......:.-.-.---- $10.50 
FIER—the only system that does justice to the Complete, with sockets and 
qualities that make music live—will be first -Stag condensers wih 

f Gf disoriminatiob: i U PE AA $12. 

among the fans o 4-Stage. .. ae... L.. L... $16.00 


Amplification truly without distortion—reproduction that 
is auditively perfect—is the distinctive achievement of the 
DAVEN SUPER AMPLIFIER ilustrated below. 


On Sale at Your Dealers 


DAVEN RADIO CORP. 


t Resistor Specialists ” 
Newark 


New Jersey 


— 
— een 


Read the Daven “RESISTOR 

MANUAL” by Z ouck. 

This manual contains the how- 

to-make-it data on Resistance 

Coupled Amplification. Sold, 
: everywhere. 


Price 25 Cents 


tw. E ae 


APACE WITH 


Establishing a New Standard ! 


The New and Improved 
RADIO a 7 } “READ EM” 
The 3-Way MESNIL 205 
Ti) . POSTS 
Control y Y Y “The Knobs Can’t 
_ Balanced re Tie BAT wooed 
Armature . i a E Be 
(An Exclusive Patented DEMAND 
panes g A The Utmost in 
Do piis: or ue 7 % Sire appear 
a) a > aca a e Lowest 
rr ros ee A ; 
Me tho vibrations o Ss At a <a or 
«| v sent Postpaid. 


ent t 
affords a real founda- 
tion for the full range 
of broadcasted im- 


pis 
d 


PRICE 

With 14 inch bell Horn 28- 

With 12 inch bell Horn 25 
Sold with an Absolute-Satisfaction-or-M oney-Back 
Guarantee. At your Dealers or Direct upon receipt 
of purchase price and your dealer's name. 

Write for Literature 
O'NEIL MANUFACTURING CO. 

Weat New York, N. J. 


THE MARSHALL-GERKEN: CO. 


Toledo, Ohio 


A high resistance crystal 
is best for Reflex 


. Your dealer will 
order it. 


B-METAL REFINING CO. 
Tth floor 
525 Woodward Ave., Detroit, Mich. 
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You asked me what caused the noises in 
your radio set. 

i Here’s a diagram that will help you. 
The dotted line tells the story. B Batteries 
connected right to your phones. All radio 
' sets are built this way. 

When B’s start to run down their current 
gets jumpy, and there’s a crash or a sizzle 
in every jump. 

7 I used to think that Old Man Static 
made these noises until I got my Willards 
and listened to the difference. 

Take my advice, Jim. Get Willards. 
You can depend upon them to give steady 
“current for a long, long time. Willards 
require very little recharging, and you can 
do that right at home with an inexpensive 


- € little rectifier in circuit with an ordinary 
$ light bulb. 
Why keep buying batteries when Willards 
. fast for years, and give better results. 


Yours noiselessly, . 


Sarn. 


| 
| 
| 
| 


(Write WTA M Foki- 


( The Voice of the Storage Battery } 


WTAM is the Radio Research 
Laboratory and Broadcasting Sta- 


tion of the Willard Storage Battery Mail me 


Í Its function consists of research PIL bring soù 
which is being done to improve the “Better Results.” 
quality of radio reception and the r 
: broadcasting of radio programs for By Ssechedias ok os ne PER 
your entertainment. fy Po Name 
Write for WTAM’s own booklet, i J. 
“Better Results from Radio.” Most a PF City ‘and State 7°" 


interesting booklet ever published 
| ; on this subject. Mailed to you with 
; our compliments. 


Street Address P.R. 4 
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Programs 


HEN you own a Radiodyne you 

can hear singers’ voices and orches- 
tral harmonies faithfully reproduced thru 
the loud speaker. The Radiodyne brings 
these enjoyable programs into your home 
so clear and distinct that you lose nothing 
by not being at the opera. With the 
Radiodyne you will not be troubled by 
interference from nearby stations. The 
Radiodyne selects and holds the program 
you wish to hear. ) 


Radiodyne 
L CLAI 


Tunes Through New York 
Local Stations 


“We have tuned in Kansas City, Jefferson City, 
Hastings, Elgin, Chicago, Dallas, Atlanta, Pitts- 
burgh, Philadelphia and many other stations in the 
last three nights right thru local New York stations.” 


Clarence I. Goldman, New York City 


Gets Over 109 Stations Loud 
l and Clear 


“Have received over 109 different stations, loud 
and clear. I can tune out Cincinnati and tune in 
Oakland without interference. I tuned in Oakland 
when it was just getting dusk here.” 


John W. Porter, New Butler, Wisconsin 


Write for illustrated folder which describes the 
Radiodyne in detail. If you buy a radio 
before you have a demonstration of 
the Radiodyne you will surely 
regret it. 


Western Coil & Electrical Co. 


308 Fifth Street, Racine, Wis. 


Astonis 


nishing ‘Loop Results | 
On Super-Het Circuits ` 


The many advantages of loop reception have now 
been increased by tne remarkable new Bodine Low- 
Loss Folding Loop... The stranded wire used is bank- 
wound on the basket-weave principle. With circuits 
sufficiently sensitive for loop operation, especi 

the Super-Heterodyne, the Bodine makes the set 
more selective, increases DX range, cuts down static 
and interference, and through-lowered resistance and 
distributed capacity materially increases volume and 
clarity. You must SEE the Bodine to fully realize 
its big advance over the old-style loop. 


If your radio dealer cannot supply you, 

you emey send pag direct” to us The 
ost-paid on re t of $8. 

zad. your alars name. Special Taboed Low-Loss 

Loop for Inverse-Duplex, $10. Be sure Loop 

to gsve.make or type of circuit used. - Aerial 


PEPINE 
_ “LOOP AERIAL 
BODINE ELECTRIC CO. 


2256 W. Ohio Street 
Chicago, Ill. 


Will your Antenna Wire continuously 
resist the attacks of the elements and 
corrosion caused by atmospheric gases ? 


TINNED 


“COPPERWELD” 


ANTENNA WIRE 


resists these destructive forces and in 
addition, has ample surface area and 
conductivity properties to meet the 
most exacting requirements. 


Proven by— | 

over 34 of a million Copperweld 
Antennae in service and the continued | 
purchases by the largest amateur and 
commercial corporations in the world. 


Buy it in cartons— 

The construction directions printed 
on the carton explain how to build 
the aerial. 
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If you “want. ‘clear. radio; you 
must have. perfect contact | 


; Socket hiia cleaned by 


_ twisting tube 


A SEN PROCESSED 


The Best in Radio-Equipment 


- 


acting tests ace ‘@ficiency 


of Na-Ald Sockets 


CLEAR contact between socket and tube is necessary, l 


above all; to insure clear radio reception. -This con- 
tact is the important point to watch in all sets. 


Pe rfect Contact assured with Na-Ald De Luxe Sockets. 
‘B-oad wiping surface of four special dipped phosphor . 

bronze socket clips press both on sides and ends of tube - 
“` terminals making constant clean bright contacts. 


Clean Easy Feature. The two to eight tubes do not 
have.to be removed and sandpaper used to scrape contact 
surfaces bare. Duo-contacts easily cleaned and film of 


. oxide between tube and socket, better- known as corro- 
sion,- which can ruin contact, ‘is „quickly removed by -- 


twisting each tube back and forth in ‘its socket, two or 


` three times. This feature of N a-Ald Sockets saves trouble 


and.time. 
Highest salaat Qualities. Na-Ald Sockets are 


© genuine bakelite Alden processed. This gives a socket of 
- well-cured. not-too-heavy bakelite of even cross-section 


throughout. 

Thus Alden Processed ` construction insures highest in- 
sulating qualities and lowest loss. All possible current is 
carried from socket clips to tube terminals. This is most 


‘essential as current flow is so minute, any loss is notice- 


able i in efficiency results. 


_ Na-Ald Sockets are easy to mount. Sockets equipped 
with slotted ‘knurled , nuts. Tightened with ordinary 


` screw-driver. 


You can obtain Na-Ald Sockets at radio, electrical and 
hardware stores everywhere. Be sure you have Na-Ald 
Sockets in the set you build or buy. Sockets for all 
tubes.’ De Luxe 75c.; others 35c., 50c., 75c. l 


Send for free copy of radio booklet—‘“What to Build,” 
giving a number of the best selected and tested circuits. 


ALDEN MANUFACTURING COMPANY 
Also makers of the famous Na-Ald Dials 
Dept. C-1, Springfield, Mass. 
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Permanently FLAT 


lates 


The well known 
Heath process of 
stamping rotor plates 
to lasting flatness, 
makes the new Heath 
a permanently satis- 
factory iústrument. 


' Micrometer Geared. - 
Vernier. . 


Ordinary adjust-- 
ments reduced by . 
.separate geared ad- 
justment to hair- 
_ breadth . distinction. 

We gudrantee _the 
Heath Vernier Con- 
denser to ,be more 
highly selective than 
any condenser em- 
ploying a vernier 
which actuates ALL ” 
of the plates. 


RADIANT 
Non-Dielectric 
CONDENSERS 


A new type of end plate which banishes leakage and. 


capacity effects, added to the popular Heath features of 
permanent! FLAT Plates and the most perfect type of 
vernier. hee advantages of Heath condensers the 
best guarantee of lasting satisfaction. “+ l 


PRICES FOR VERNIER CONDENSERS O 
a With Dial Without Dial 
No. 12 AV 12 Plate $s. $4.35 
No. 24 AV 24:Plate : 
No. 44 AV 44 Plate - 6.50 
g in Plain types in all sizes 
= Heath Sockets with the Exclusive 
. des _ Shock Absorber Feature 
Bakelite base’ into which re-enforced phosphor bronze, 
self-cleaning contacts are securely embedded. Binding posts 
-are slotted hexagon nuts. HEATH Standards of material 
and workmanship..... Per eer ere ree ae ie Price 75c 


Heath Bakelite dials in three sizes 


HEATH RADIO & ELECTRIC 
MFG. COMPANY 


204 FIRST ST., NEWARK, N. J. 


Exclusive Canadian Distributors | . 
Marconi Wireless Talerraph Co., Ltd., Montreal, 
i anada.. = 


- i ‘ 
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‘SELF ADJUSTING 


) FREE 
Hook-ups 


AMPERITE controls perfectly and auto- 
matically the current flow from battery to 
tube.- No Rheostat knobs on panel to 
turn. No ammeter needed. No worry. One 
AMPERITE for each tube inside the set 
regulates current on thermo-electric prin- 
ciple. Simplifies wiring and operation. Fa- 
cilitates tuning. Proven in use. Adopted by 
50 set manufacturers. Be sure your set is 
equipped with AMPERITE. 


RADIALL COMPANY 
Dept. PR-3 50 Franklin St., New Yor 


PERITE 


“means right amperes” 


“Take No Chances—Use Como”? 


COMO DUPLEX 


The World’s Standard Push Pull 


Transformer | 


Everywhere 


PRICE $12.50 per pair. 


For maximum volume without distortion 


What Prominent Writers_on Radio 

. Subjects say About Como. ee 
Lewis B. Hagerman, Technical Editor, Chicago 
Post: “Actual Tests show this transformer to be far 
superior to any others of similar makes.” 
R. J. Robbins, New York Sun: “After consideration — 
of several well-known makes of push pull transformers 
which are-available “COMO DUPLEX” was selected as 
most satisfactory.” eee ec 
C. White, Radio World: “COMO DUPLEX” is infi- f 
-nitely superior — most other ‘push ‘pull transformers 
seem to be ordinary transformers with a center. tap- 
brought out as à makeshift.” ae ee A 2 
E. P. Gordon, Open Road: “A system of audio-ampli- 
fication which is becoming increasingly popular. ‘Its, use, |. 
. ...Wwill give surprising results in both qualityand volume, | 
and is- thoroughly recommended by this department," 


$ `, NEED WE SAY MORE?. `> 
` COMO APPARATUS COMPAN 
446 Tremont St. |. |.. ‘Boston, Mass. 
_.. For Sale at Leading Dealers- - 
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“You can! Handreds of see ee men are alread 
earning thousands of dollars in this wonderful new 
: Mail cou- 
pon -below: for Free Book - which’ describes. fully 
money: making - opportunities. in 
Radio and tells. how’ YOU. can earn from $5,000 to 


©. bole: 0.6) 8 yee RS ce Se ete ee Os 


the amazing... 


- over $10,000 a year. 


big money opportunities. Millions of dollars were spent 
during the past year on Radio, and thousands of youn 
l ori hy needed right now to meet the ever increasing deman 
of work. -~ 


Th: cady eset of Radio has created thousands of 


The Best in Radio Equipment 


Men are needed to build, sell and ‘install’ Radio IA ko 


: design, test, repair—as radio ‘engineers | and executives—as - 


- operators at land stations. and on ships traveling the world 


over—as operators at the hundreds of broadcasting stations. — 


And these ¢ are just a few of the Wondertul Opportunities 


a -., rt te 


s Easy to sa A Radio 


k at Home in Spare Time 


No Matter if you know wothing about Radio now,. you 
. can quickly become a radio expert, by our marvelous new 
method of practical instruction—instruction-which includes 
all the maé@erial for building the latest up-to-date radio 
apparatus. 

cores of ‘young ‘men who have taken our course are 


‘already earning from $75 to $200 a week. - Merle Wetzel of.. 
Cc lineman to Radio. 


hicago Heights, Ill., advanced from 
Engineer, increasing his salary 100% even while taking our 
coursel : - Emmett 
started earning $300 a month’ and ~ expenses. Another 
graduate is now an operator of a broadcasting station PWX 
of Havana, Cuba, and earns $250 a month. Still another 
. graduate, only 16 years is averaging $70 a week in a radio 


store. 


Wonderful 
Opportunities 


Hardly a week goes by 
without our receiving ur- 
gent: calls for our gradu- 


PAY INCREASES ; 
OVER -$100 A MONTH 
. Iam aver- 
_, aging any 

where from 
_ $75 to $15J)a 


ise more ates. “We need the serv- 
varie he ices of a competent Radio 
fo-e enrolling Engineer” — “We want 
with yo I men with executive ability 
woul not in addition to radio knowl- 


consider $10- 
000 too much 
for the 


Signed) A. N. Lona 
i Nor No. Main St., 
Greensburg, Pa 


edge to become our local 
managers" —“We require 
the services of several resi- 
dent demonstrators” — 
these are just a few small 
indications of the great 
variety of opportunities 
open to our graduates. - 

Take advantage of our 
practical training and the 
unusual conditionsin Radio 
to step into a big payin 
position in this wonderfu 
new field. Radio offers 
you more money than you 
probably ever dreamed 
possible—fascinating easy 
work—a chance to travel 
and see the world if you 
care to or to take any one 
of the many radio posi- 
tions all around you at 
home. ‘And Radio offers 
you a glorious future! 


. DOUBLES SALARY 


easily 
double the' 
amount of 
‘money now 
than before I 
enrolled th 
you. Your 
course has 
benefited me 
approxi- 2 
MALAI $3000 
over and above what I would 
Daep earned had I not taken 


T. WIN 
731 Belford Ava ; 
- Grand Junction, Colo. 
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elch, right after. finishing his training `- 


a: 


The National Radio Institute is America’s Pioneer Radio 
School—established in 1914. Our course is the abso- 
iutely complete one now being offered which qualifies for a 
government first class commercial pero: It gets you the 
bigger paying jobs in Radio. 


Send for FREE BOOK 


Learn more about this tremendous new field and its re- 
markable opportunities. Learn how you can quickly become 
a radio expert and make big money in Radio. 

We have just prepared a new 32-page booklet which gives a 

thorough outline of the field of Radio —and describes our 
amazing The Pace B training in 
detail. is Free Book. “Rich 
Rewards in Radio,” will be sent 
to you without the slightest obli- 
gation. Mail coupon for it now! 
, For a short time we are offer- 
ing a reduced rate to those who 
enroll at once. Act promptly 
and save money. 


National Radio Institute 
Dept. 32MA Washington, D. C. - 


NATIONAL RADIO INSTITUTE 
pe 32MA Washington, D. C. 


ease. send me without the, slightest obligation your Free 
Book “Rich Rewards in Radio,” and full detallo of your special 
Free Employment Service. Please write pla 
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> —=WHOLESALE RADIO 
ys SERVICE COMPANY ý Church St. MYC. 


NEW CIRCUIT | 
COCKADAY TUNER 


With Resistance-Coupled Amplifier 


ALL PARTS EXACTLY AS SPECIFIED BY MR. COCKADAY 


List of Parts: 1 Amsco switch lever... .......c cece cccccccs er ee $ .26 
1 Co aaas Precision or Gen-Win coil........ CETE $5.50 9 Switch points and 2 stops.........-.... A AE "se. 20. 
1 Cardwell 21 pl. .0005 mfd. condenser........ Aiens s 6.00 1 improved filament battory teh. EE sie 0! 026 1.00. 
1 Cardwell L17 pl. -00035 mfd. condenser. .....-..... 4:75 - 17x24 drilled pared... .... ccc ccc ccccccccscesees 2.50 
Accuratune micrometer contro! dials ...... soene 7.00 3 Electrad certified grid leaks 35 meg.......cs000. ` 1.60: 
1 N. Y. mica fixed condenser .00025.......... e... -40 3 Electrad grid leak holders. .........cccscececvccs -75.- 
1 Amplex Gridenser............sssessesessessso wee 1.25. -3 Bradleyohms.. 2... 2... cece cc rc cccceseccencens , 6.00. 
5 Benjamin clearetone sockets. ............s00005- 5.00 1 Bradleyloak. ......ccccccccscsveccencvccsccessces 1.85 
1 Amsco Dub!i-Wunder comb. pot-rheo............ 2.25 3 Sub panels.;:..... er eT ree errr err Ee rr res "i 
4 Amperites No. tea. ti ccc ccc cece esc cenes 4.40 1 Base board... 11. cc cect cece nce escccccs ‘oe wikseese -T6 
3 improved double clroult JMOKS. oop cc ccc ccc ne cee ns 3.00 8 Binding posts.........es.ssseseseseosesoecsesee .80 
1 Improved single circult jack............c2e eee eee T0 7 Lugs, bus wire, tC... cree c nese were scenes 1.00 
1 Precise susie frequency transformer er ee eae 6. —— 
9 N. Y. mica fixed condensers .006...........- 0000. 6.40 Total: cose pew saosan ara yeas wake ses $67.65 


BY POPULAR DEMAND OUR FREE OFFER EXTENDED UNTIL JAN. 20th 
FREE . 4 Genuine U..V. 201A R. C. A. Tubes with | FREE 
every Kit Order Received until Jan. 20th 
Send M: o. or r Pay the Postman Postage Paid on Orders above $5.00 


ALSO COMPLETE RADIO CATALOG ; 
Just send your name. No postage. Let us surprise you with our amazing values of all the up-to-date radio 
apparatus. 
We: specialize in ‘all COCKADAY hook-ups. Our kits are made up of the parts exactly as specified by Mr. 
Cockaday. We carry “in stock the Cockaday improved four-circuit tuner with push-pull amplifiers, one, 
three and fivé tube kits. . 
ae aac heterodyne, neutrodyne, Reinartz, Erla, Acme Reflex and other circu: ‘t3. Also all up-to-date sets 
and speakers. 
Get your radio apparatus at our wholesale cu‘-ra‘e prices. 


` 
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THE SENSATION OF- THE RADIO WORLD’S FAIR 


€ 


Kit consists of: 
1 Filter Circuit Coil, 
3 Radio Frequency 

‘ Transformers 


3 Sockets for Standard 

: : Tubes 2v1 A or 301A 
Completely wired in 

; Moisture-Proof Wax 

Binding Posts Plainly- 
Marked 

1 Oscillator included 

- with each ‘‘kit’’ 


“a ned I 
ana 


M 


K'A 


NEAT 


QUIET 


ONLY 


ic ot in 


A SINGLE COMPLETE UNIT | y p i I 
lly 


hy 
M 


MOISTURE PROOF i 
iN P _ SEALED IN—STAYS ADJUSTED. i 


STURDY 


TY” x 434" xay" 


RAVEN RADIO CO., - - ALBANY, N.Y. 
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It’s Easy to Buil 
| a five tube radio frequency receiver when 


you use the Freshman Masterpiece Kit 


(e 


SELF BALANCED LOW LOSS 
TUNED RADIO FREQUENCY KIT 
witt Not | FRESHMAN [ru ovananreeo 

IS TA 

OSCILLATE | MASTERPIECE | segase S 
3 MASTERPIECE TUNED RA ea 
Mace eure Rents EREA | 750 
: VENCY RE Ou PLere 
LB Nn a ERE i 

N ‘ À aN $ viii Y 

vit AN FA 


il 


| atl | 


ti | 
Wa 


| | (hn 


NO Neutralizing OR 


| 
| if Balancing Condensers Required 
| 


when you build with this kit to produce a radio frequency receiver that 
will bring in even the most distant stations with the volume and clarity of 
locals. So selective that stations can be brought in day after day at the 
| same dial settings. A set that will be the equal, if not the superior, to any 
| 5 tube receiver on the market, and what’s more, it’s the easiest set in the 
world to operate. | ; 


Kit consists of 3 Masterpiece Tuned Radio Fre- 
quency Units carefully matched and balanced. $ i rá 050 


j 


y 
i il 


) _ Complete with wiring diagram and instructions for 
building any 5 tube tuned radio frequency receiver 
and also drilling template for proper mounting... 


Each and every Freshman Masterpiece Coil bears a serial number and Trademark—our 

| guarantee of electrical and mechanical perfection. Every genuine Freshman Coil is made of 
specially insulated wire to prevent short-circuiting, so often caused by inferior coils. For your 
protection demand only the genuine. l 


At your dealers, otherwise send purchase price 
and you will be supplied without further charge 


CHAS. FRESHMAN CO., INC., 106 Seventh Ave., New York 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


aN 


110 


S 
All apparatus advertised in this magazine has been tested and approved: by POPULAR RADIO LABORATORY . 


we =e 


ADIO is revolutionized by this new re- 


ceiver. A four-tube set whose range,’ 


using loudspeaker, is practically unlimited. 
Basically new, employing the new non-radiating 
Paradyne Circuit. Exquisite, natural tone. 
Extreme sensitiveness. And the simplest set 
ever to operate — one dial control. 

May be used either as a three-tube or four- 
tube receiver. Operates successfully with any 
standard tubes, either dry or storage battery 
type. Built as only Paragon sets have been 
built in the past. —— -> 

And price one third of what you would expect to pay for 
such value. 


Ask your radio dealer to show you this new receiver. Or 
write for descriptive folder. ` 


SQ CS ee 
The New Paragon Four, $65 
Probably the greatest value in radio today. Enpicrs the new 
Paradyne circuit—non-radiating. New type singli dia icontrol. 
The New Paragon Three, $48.50 À: 
Ac exceptionally sensitive, selective; fine-toned receiver, with 
amazing loudspeaker cone and volume over long distance range. 


The New Paragon Two, $27.50 : 
Excellent tone and volume on loud speaker from stations within 
moderate radius. Range for phone reception almost unlimited. 


DEALERS: Write for attractive new Dealer Prop- 
osition and address of nearest Paragon Distributor 


ADAMS MORGAN COMPANY, Inc. 


—E—————S—i‘(‘t:SS—s 


FORES iP. 


. Charges Radio A-6 Volt and 48 Volt 
B Battery in Series or 2-48 Volt B © 

_ Batteries in Multiple Any Charging 
Rate. Ea a 43. 1g 
Charges 6-Volt Automobile Batteries. 


The Fore Battery Charger will- make 
anyone proud of his radio set. 


Call at your jobber or dealer for them 
or write either address below for ad- 
vice as to where they can be obtained. 


Manofactured by Sales Department 


Fore Electrical Mfg. Co. The Zinke Company 
5255 N. Market Street 1323 S. Michigan Blvd. 
St. Louis, Missouri Chicago, - Himois 


| MAILED ABSOLUTELY 


- GUARANTEED +-+ 
D-201 A., D-200, D-199, D-12, @ 
` in standard sizes to fit any @° 
socket. The internation- © 
ally famous . 8 N 
DUTCH RADIO VALVE @ : 
‘will be $2 25 plus $ i 
„mailed for?“ postage - 
' Three. sent for $6.50 ..-g 7 
plus postage (any type). ~ 5 
`- Approved by Popular . 
Radio laboratories, d 
Order from nearest point. 8 
D. R. V.IMPORTING CO. § 
` 515 Orange St. Newark, N.J. & 
.. St. Louis Radio Tube Laboratory 9 
3572 Olive Street’ *'St. Louis, Mo. $ 


FOR ANY CIRCUIT IN ANY SET 
t YOU CANT BEAT THE DUTCH 


METALECTRIC SOLDERING IRON 


“Accepted as the logical solution to radio 
problems by leading amateurs, manufacturers, 
and Governmental departments.” 


Write for descriptive literature. 


| Post Electric: Co.. (pinst:,, ). 30.E..42d St., New York. . 


-AA ee ee eee ee we eee ieee 
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* Patent 
Applied 
for 
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Atlas unit, complete with 
attachment couplings for 
all standard Phonographs. 
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Cross-section of an 
Atlas horn— 
—resilient in the cem 
ter to absorb vibra- 
tions of the material 
-rigid at the surfags 
to conserve the p 

het ae a eee eee oval ot « f , tones of the cgm- 
pound diaphragsh. 


Multiple Electric Products Co, Inc, 
365 Ogden St, Newark,N. J. Dept. B 
New York, Boston, Phitadelphia, Baltimore, 
Pittsburgh, Detfoit, Chicago, St. Louis; 
Denver, Rialto Bldg.,San Francisco. | 


Marcon! Wireless Telegraph Co. of Canada, Ltd 
Sole Canadian Distributors 
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The Radio Receiver Without Batteries 
House Current Furnishes Power—Plugi into Light Sockets 


Buy DYNERGY— and = Buy a 


Power-House = 


~ 


Buy Batteries—and_ U SSY 
Trouble. E 


n 


There are but two’ radio receivers to buy: 
1. The’ ‘Battery set—that. ae A;’B or C 
batteries;".- - í 
2. The Electric BE wead no batteries at 
all, that works from your electric light socket, . 
like your electric iron or other attachment. 


When purchasing your radio have that in mind, 
and remember—Batterfes dissipate, fade out, need 
replacement, re-charging, upkeep expense, and cause 
annoyance and disgust. They make of your home 
a work-shop, spoil your ia ecg furniture, and re- 

_ quire you to be, become or hire an electrician. Why 
. invest your money—whether it be $50 or $500—in a 
battery set, which is- full of nuisance and continual 

expense? . y 
There is only one electric radio—DYNERGY. 


` DYNERGY is dynamo energy, not energy from 
- dying batteries. 


- DYNERGY gives you steady. service, constant 

. joy, and a real radio, with ability. at all.times, at any 

aq pete to obtain sweet, clear tone, immense volume 

' d distant and selected stations out of the air and 

k; nto your loud speaker, at a cost of less than half a 
_ cent per hour. 


ee -DYNERGY NRR “First Cost—last. cost. dŠ 


.  DYNERGY is a complete ‘five tube set, not a 
«unit or attachment. 


,.- > .DYNERGY is a musical: instrument you or a | 
_ child can operate; it is not a technical struggle. 
`- Women love Dynergy, and detest batteries. 


i DYNERGY is basic, permanent, built to lastfa 

Without Tubes gods poak Barne = ~ lifetime; it is not a temporary affair, like a battery 

| Leather. | set, hastily to be discarded. Or do not 
a hesitate to invest in corre 


~ Manufactured by 


DYNAMOTIVE RADIO CORP. 


47 Ninth Avenue, New York Dealers should communi- 
the home is Dynergy. Over “0 ‘000 


sold in 3 months. Thousands of Under a say TA EE with dis- 
delighted users in homes and stores Levenberg i tributor in their territory, 


throughout country. TaAventions or with the factory direct. 
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; | Patents Pending 


Beauty f Convenience - Adaptability 


The ADAPTO Cabinet has: 


An artistic design. — 

Beautifully figured wood in either 
mahogany or walnut. 

An easy running, non-sagging 
drawer for storage battery, 
charger, distilled water and hy- 
drometer. . 

A double-pole, double-throw switch 
-for charging without pues a 
single wire. 

All wires installed ready to con- 
nect. 

Small drawer for tools, etc. ._ 

An. airtight. battery compartment 
to prevent: corrosion. ot i oe ae 

Specially designed horn: built mto * 

Le Toa top—the proper place. ` eae oe 

ADAPTO with home-made three tube set. = = A spacious shelf for B batterica, 

gre ee ae i : | either dry or storage. - 


. @ | i 
Special adapter frames permit 
the installation of practically 


ANY set, either factory built - 
or home made. 


List Price = = “$110.00 


o-. = 
LZ 
5 


- Inquiries invited from 
-responsible dealers. 


2 


Manufactured by 
L. R. Donehue- Lumber- Gonar 
` Radio Cabinet Division 
Perth Amboy, N. J. 


ADAPTO with Factory-built Neutrodyne. 


- -All-apparatus-adverhsed-inthis- magazine-has-beem-tested-and-approved-by -POPULAR-RADIO: LABORATORY. - 
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Quality Cabinets - 
—Priced Exceptionally - Low ~ 
Because We Sell Direct to. You 


- No radio cabinet on the market compares with 

' our Btyle “A” model, pictured above,for beauty 
and high quality. And you save amazingly on . 
every size, buying right from the maker. Com- 

. pare prices and see for yourself. 
Genuine Cuban Mahogany, beautifully finished. 
‘Front rabetted to fit panel. Nickel-plated piano | 
hinges. Built to resist any climate. . “2 


' Size . ~. Unfinished ý Finished 
7x10x7 $1.98 . - $2.60 . 
7x12x7 2.10 2.75 
7x14x7 2.28 2.90 3 
7x18x7 2.40 3.05 
7x21x7 2:35 3.20 ? 
7x24x7 2.70 3.35 
7x26x7 2.85 : 3.50 
‘*-By .“‘finished” is meant a waxed, rubbed 
r ‘finish. 7 a = ca bj 


Unfinished and unassembled, if desired, at still 
lower prices. ine en ae 
‘Cabinets shipped promptly on receipt of pur- 
chase price, R ~ i 


The Concert Model Speaker at $25 is 
the best radio affords. Easily access- 
ible adjustment regulates tone and vol- 
ume. This speaker is recommended 
for multi-tube sets as it will handle all 
the volume any set can produce. 


Bulletin showing our complete line of cabinets, 
sent on request. - i 


A. HALL BERRY 
=. 71 Murray Street. — ' New York 


The Authorized Cockaday Coil | 


TRIMM $5 


Superior Reproducers 


HEADSETS 
Professional - - $7.50 


é % 4 . Specified in 
Dependable $5.00 pare 
SPEAKERS POPULAR 
Concert Model - $25.00 RADIO 
Home Speaker - $10.00 as 


PHONODAPTER 
GIANT Unit, - $10.00 
Little Wonder - - $4.50 


ee MANUFACTURING | 

24 S oO. Clinton St. . 4 
C8 
U S.A. 


Member Radio Manufacturers’ Association 
; [DF ] 
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Cockaday Precision Coil 
The only coil specified by Mr. Cockaday in his New 
Four Circuit Tuner, with resistance coupled ampli- 
fication because it meets all his specifications. 
The only authorized Cockaday Coil, made in strict 
accordance with specifications of Laurence M. Cock- 
aday, inventor of the famous Cockaday Four Circuit 
Tuner. Wound on hard rubber tubing, ¥ inch wall, © 
with No. 18 D. S.C. copper wire which insures select- 
ivity, greater volume, sharp tuning and maximum 
- sensitivity. Guaranteed. : 
Gets distant stations easily and clearly. Hundreds 
have substituted this quality coil for.those of inferior 
make and are amazed at the improved reception, 
selectivity and general D-X results. ` 
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At your dealers, otherwise send purchase 
price and you will be supplied postpaid 


PRECISION COIL CO., Inc. 
` 209-B’ Centre St., New York | 


ive as the received signal diminishes in 
strength. 

Regeneration applied to the ‘“Modula- 
tion System” allows the ULTRADYNE to 


Modulation Plus Regeneration 
In the New Ultradyne 


To the “Modulation System” of radio re- * 
` ception, R: E: 
lied the use of regeneration in the new 


| Model L-2 ULTRADYNE. 


The result is ultra-sensitivity never be- ' ` 
| | fore thought possible. 


, which is more noticeable ‘when receiving 

| weak signals. 

| . The Radio Section of the U. S. Bureau of 
Standards has proven by actual measure- 

i ment that regeneration becomes more effect- 


respond to an extremely small amount of 
energy. This energy is further amplified 
thousands of times by the intermediate 
frequency amplifier before it is detected 
and made audible. ‘This amplifier is de- 
signed for maximum efficiency . without 
sea emer the tone or quality of music 
and s A 

The reception of distant stations is only 
limited by atmospheric conditions and 
causes. beyond the control of Model L-2 
ULTRADYNE . 


Loud Speaker Reception Using 
a - Loop Aerial 

Efficient loud speaker reception using a 

aerial is possible with the Model L-2 

UL DYNE. Ordinarily loop recep- 
tion is considerably less efficient than an — 
outside aerial. However, the application 
of regeneration to the “Modulation Sys- 
tem” reduces the resistance of the loop cir- 


cuit, thereby allowing the loop to pick up ° - 


! infinitely weak signals. | eee 
The use of a loop also increases selectivity 
and decreases static and other interference. 


‘How to Build the New Model 
L-2 ULTRADYNE 


Ultradyne. This 
book explaing the 
‘fModulation: 
System” in detail 
and also deals 
“ with the applica- 
. tion of regenera- 
tion to this new 
-system of radio 
reception. 


It is edited by 


ventor “of ‘the 
Ultradyne Re- | 
ceiver. Price 50c. ` 


Model L-2 -ULTRADYNE ? 

Kit Is Ready~* „~ T 
This is the new Model L-2 Ultradyne Kit 
which contains one low loss tuning coil, one 
low loss Oscillator Coil, one special low loss 
Coupler, one type “A” Ultraformer, three 


S type “B” 
7 Ultra- 
formers, 

<> four 


matched. 
fixed 
Conden- 
gers. 


| 
| 
| 
\ 
] 
| 
} 

ersare 

- new improved 

long wave radio fre- 

> A quency transformers, es- 

pecially zesienee by R. E. Lacault, 

inventor of he Ultradyne. -As a precaution 

agaings substitution, R. E. Lacault’s per- 

nal monogram seal (R.E.L.) is placed on 

all genuine Ultraformers. Alf Ultraformers 

are guaranteed solongas this seal remains 

unbroken.—Adv. 


-. 


Lacault has successfully àp- `^ 


The use of regener. ._ 
ation produces tremendous amplification ` 


|. - R-E. Lacault, in- _. 


% 
m 
Fg 


? 
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inating Ultradyne Kfiture 


e FECL 
AN Ultradyne receiver operating in New York City easily 

tunes out the powerful broadcasting of WOR, Newark, N. J. 
——405 meters and brings in WDAR, Philadelphia—395 meters; ` 


PWX Havana, Cuba—400 meters; WDAF Kansas City—411 
meters. 


Regardless of close similarity in wave-length, the Ultradyne . 
selects any station within range—brings in broadcasting clearly, 
distinctly, faithfully. 


In addition to this Ultra-selectivity, the Ultradyne is the most 
sensitive receiver known. It employs the “Modulation System” 
of radio reception, the achievement of Mr. R. E. Lacault, E.E., 
A.M.LR.E., Consulting Engineer of this company and formerly 
Radio Research Engineer with the French Signal'Corps Research 
Laboratories. E 


The “Modulation System” responds to weaker signals than the conventional 
method of detection—because it provides greater rectification. Weakest signals 
are made to operate the loud speaker. T 


Ultradyne performance is the envy of the radio industry. 


Write for descriptive circular 


PHENIX RADIO CORPORATION 
7-9 Beekman Street l New York 


ULTRADYNE 


MODEL L-2 
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The Best in Radio. Equipment tees 3 — 


K.&C.De Luxe 
and Bakelite 


For clear radio reception, reliable 


insulation is essential. That is 
why the Kilbourne & Clark Mfg. 
Co. uses Bakelite—radio’s premier 
-insulation—for this De Luxe receiv- 


ROBERTS UNITS 


; . (Trade Mark) 
THE WONDER CIRCUIT OF THE YEAR 


Combining Neutralization,—Regeneration—Reflex Developed 
by Walter Van B. Roberts, EE., Ph.D. Editorially Endorsed . 
by Radio Broadcast, as “Without Doubt The Best We Have 
Ever Seen.” 

California Actually Heard at Prinoston University On The 
Loud Speaker, WITH TWO TUBES. 


. ROBERTS UNITS consist of Five Coils in Two M inge 


Ready for Installation. Packed complete with all instruo- 
tions, Hook-up, Schematic Print, Cut of Complete Set, ete. - | 


“BUILD A ROBERTS AND REACH THE COAST”. 


pre et ai, 1823. peu $8. 00 . 
R o B E RTS KIT | 


(Trade Mark) 
Complete Kit of High- Grade Parts for the ` 


ROBERTS TWO TUBE KNOCKOUT SET 


Genuine Bakelite Panel, completely drilled. General Radio 
Condensers, F. M. C. Transformer, Sockets, Condensers, 
Genuine Roberts Units, Baseboard, Dials, Knobs, Busbar, 
Spaghetti—Everything, except Tubes, Batteries, Cabinet. 


$ 6 0 Folding Loop (for $5 3 pE ai : 


J. NAZELEY COMPANY Dept. F. 
571 Hudson St., (Sole Mfrs.) . New York 


ing set. 


Manufacturers who use Bakelite 
insulation guarantee good results 
from their radio sets. Amateurs 
will do well to profit by the expe- 
rience of these radio experts and 
use Bakelite when building their 
own sets. l 


Write for a copy of 
our Radio Booklet K 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 


each in any value 
from \% to 10 


FRESHMAN SUPERIOR 


You can depend upon them to 

remain accurate at all times 
Made of high resistance material impreg- 
nated throughout (not coated paper). Un- 
affected by climatic eonditions. Will not 
deteriorate. Clamped between solid knurled 
ferrules assuring rigid construction and 
firm contact at all times. 
At your dealer’s, otherwise send purchase 
price and you will be supplied postpaid. 
Chas. Freshman Co., Inc., 106-7th Ave., N. Y. 


Send for our 
Radio Map 


The Bakelite Radio Map lists the e 

call letters, wave length and loca- 

tion of every broadcasting station 

in the world. Enclose 10 cents to 

cover the cost and we will send 

you this map. Address Map De- 
partment. 


BAKELITE 
Condensite 


are the registered 
Trade 


patents owned by 


BAKELITE 
CORPORATION 


THE MATERIAL OF A THOUSAND USES 
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This Transformer Has 
Improved Thousands 
of Radio og zzz 


i nee nN -2 En 
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Coar, 


ACME A-2 
—for volume 


them all to Jau, we'd have to pub-. i 
lish a book.. You couldn’t` read 
them through in a day. 


“ .. Your letter answering 


mine of December 10th came just 
as I got home with an ACME A:2 
in my pocket. I installed it in my 
reflex set in place of: the and 
‘believe me you cannot exaggerate 
its good qualities... .” From 
Winnetka, Illinois. 


But. right here and now today 
you'can, if you will, get the benefit 
of ACME ‘Transformers. Use them 
in the set you build. Insist on 
them in the set you buy. Then 
your loudspeaker will have a chance — 
to reproduce loud and clear without 


. Am using your four-tube 
ree circuit, using three audio and 


three radio transformers, and can 
pick up any 50 watt station in the 
U. S. Av...” =. From Fitzsim- 
mons, Colorado. 


These are just typical samples of 
testimonials picked out at random 


distortion. 


Send 10 cents for 36-page book, 
“Amplification without  Distor- 
tion,’ containing many practical 
wiring diagrams and many hints 
for getting the best out of your 


from our files. If we tried to show set. 


ACME APPARATUS COMPANY 
Transformer and Radio Engineers and Manufacturers 


` Dept. 95 


Cambridge, Mass. 


ACME APPARATUS COMPANY, 

Dept. 95, Cambridge, Mass. 

Gentlemen: Enclosed find 10 cents for copy 
of “Amplification without Distortion. # 


OROOCBBOSLBLLLAAOAAUODOOROABAAROOOJRNCARUAAANSOOOGOOOOCNOONN 
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hClaritron 


The New York Testing Laboratories, famous the coontey: over, after akau 
tively testing the Claritron tube and comparing it with a standard High Cost 
tube which retails for $4.00, says that it not . only ‘‘ compares well in general", 
but that the operating cost of the Claritron is ‘‘ lower on the average. 

THE CLARITRON IS A.SAFE TUBE TO BUY— 

IT IS ABSOLUTELY GUARANTEED AND BACKED 

BY THE EXACTING TESTS OF EXPERTS. 


The Claritron average current consumption is only .179 amp.—much lower than the standard 
2 quarter ampere tube.- This is due to the remarkable new filament wire—the heart of the tube—= ` 
i seveloped by our engineers. 
= SATISFACT ION | GUARANT EED OR MONEY REFUNDED ¥ 
| D THE PRICE IS ONLY $2.30 : 
ALL TYPES TUBES (same pri price) a by Parcel Post C. O. D. or prepaid on. receipt of Postal 
press Money Order 


- 


-Our .type 501-A identical 
with UV201 A standard size 


176 ‘Shepard Ave. 


Superior Radio Co., DEPE C 


THE UNIVERSAL- - 


. RADJO 
CRYSTAL DETECTOR 


The LAST WORD for Crystal and Reflex circuits 


prevents losing 
sensitive spot. 


Micrometer 
feature permits 
finest adjust- 
ment. 


- Dustproof Casing- 
indow allows 
inspection of 
mineral 


(Pat. Pending) 


Can be mounted on table; on front of panel; 


r INSIDE of panel with only 
knob projecting 
Furnished in either Cat-whisker or Zincite- 
Tellurium type 


‘PRICE (either type) $1.50 


Crystal—mounted in cup with screen—50 cents. 
At your Dealer or direct from us ` 


Jobbers write for altractive proposition 


ELECTRIC CITY NOVELTY & MFG. CO. 
SCHENECTADY NEW YORK 


Newark, N. Je - Detector and Amplifier. 


> A The Humphreys. 
%) RADIO COIL 
_ WINDER : 


An Ingenious Machine De- 

ed for the Construction 

ef Radio Transmitting and 

i Receivi ing Inductance Coils. 

Primarily ada ted to single layer, bank, spherical and lattice 

coil winding. Also adaptable to the construction of low loss 

Oan ppor tng lattice and basket coils by the use of suitable 
orms 


Each ace sold with operating directions, wit == and a 


- bench clam 


For. Industrial, Experimental and Amateur Use 
Satisfaction Guaranteed List Price $6.00 
Shipments made promptly on receipt of money order - 
Made by FERD HUMPHREYS, Caldwell, N, J. 
Send two cent stamp for descriptive solder 


Full Mounted Four Coil 
Tung vue for the Cockaday Circuit 


Base or panel mounting. 


Best material and workman- 
ship. 

A guaranteed OE of cor- 
rect design. 

Direct or through your dealer: 


E Black or natural Bakelite or 
polished black rubber T $4) 50 


tubing, green silk wound 


McConnell Cable and Specialty Co. 
424 So. Clinton Street ` ` Chicago, Ill. 


Mfrs, Colls and tuning devices. 
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| ARATHBUN Condenser is Honest 


WHY? 


The losses in the best tuning inductances are 


extremely high in proportion to the losses in even 
ordinary condensers. 
metal end-plate condensers as well as genuine Bakelite end-plates, 


Rathbun could make grounded-rotor, 


but the efficiency of its present type is as low now as any metal 


our style just to play ‘‘follow the leader.” 


What Experts Say 


“It is ~undoubtedly true that the losses in tuning 
inductances such as are available for receiving set 
builders are so high in proportion to the losses in 


condensers that much of the efficiency of a so-called 


low-loss condenser is nullified, and to spend an 
excessive amount of money on a super-efficient 
tuning condenser where it is impossible to get a 
correspondingly high efficiency in the inductance i is 
obviously a matter of false judgment. 

“More important in the selection of condensers for 
tuning units may be the mechanical design which 
will afford long life and freedom from operating 
difficulties, together with a sensible consideration for 
electrical: efficiency: Merely because metal end- 
plates-are used does not guarantee that the lowest 
losses are secured. A good insulation end-plate 
type may be better.”—American Radio Journal. 
“Condensers with solid end-plates of an insulating 
material can be made with low losses if the insulat- 
ing material is'something that is good at radio fre- 
quencies, the end-plates are large, so the distance 
between opposite electrodes is | haa and the 
material is not too thick. "—Q, J l 


- Ja amestown 7 


= r 


~ 


MANUFAC TURING COMPANY, 
‘Dept. PR. 


end-plate. (See Lefax report.) We are therefore not going to buncombe any one by changing 
Rathbun condensers are better in many mechanical 


points than most high-priced condensers and 
they give more service. Why pay a high price 
to have a “low loss” trade mark that means 
nothing in practical engineering? Common 
sense on your part will help protect an honest 
name and favor the dealer who stocks conden- 
sers that are truthfully advertised. 


NOTE THESE POINTS! 


(1) Low prices: $1.00 to $3.50. (2) One- 
_hole mounting. (3) Overall plate protection. 
(4) Perfect alignment and rigidity- - 


Our circulars indicate that our- produet is original and 


distinctly practical, Best for the money in efficiency and 


service. 


IF YOU CAN GET LONGER DISTANCES 
OR MORE SATISFACTION WITH 
OTHER CONDENSERS, WE WILL 
CHEERFULLY REFUND YOUR MONEY! 


Order direct or through your dealer! 


INC. 
New York 
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f Famou sFrankS Tub el 


JUST think of it, 


every broadcasting station in 

the country within your reach. 
Wonderful results from near and ° 
- far—New York, Chicago, San Fran- Consists of 
cisco, New Orleans, all come to vole i 
easily, quickly; beautifully clear. > ; ire and engraved panel .- 
Reap sronder ttl 8-tube superheterodyne is" S formers tn Trans- 
the greatest radio receiver in the wor emost | _ 1—Frank Input Tuner 
amazing value ever offered in RADIO. Can be mounted | 2—Triple In anel mounting 
on 7x26 inch standard cabinet, or fitted in console model. Sockets 5 volt yoltmeter 

Makes a beautiful appearance, worthy of.any borne.. .All ma~- ‘ 2—Base mount sockets t 
terial the finest obtainable, workmanship that- will stand any test. This set will E ar a ensers 
last for years and give perfect satisfaction. Works on loop or aerial. ` - 1—20 ohm rheostat i 
ANY BEGINNER CAN ASSEMBLE IT PROPERLY. 2 Single closca Jacks 
Diagrams absolutely self-explanatory. Book of directions easy to follow. 23—908 fxed condensers 
You can build the set in very short time, and enjoy doing it. 1.002 fixed condenser 
SEND NO MONEY AT ALL. Simply write for the set and then npay the postman. -. 2—.00025 fixed condensers with 
when he brings it to your door. Try it in your home for two w If itisnot 4 cak,mounts 
` all and more than we claim, return it and get your money back. You: get the com- {Baseboard ore 
plete kit for $85.00, plus the small express charge. - 2— Dials 
EVERY PART in this kit has been THOROUGHLY TESTED in the faco.. 2- 9ial vernier controls 
tory. All parts are perfectly adjusted to fit as shown in the diagram. Our Al! ener aad hardware 
7 

guarantee protects you against parts injured or broken in shipment. New ser Explanatory Wiring 
parts will be sent to you upon receipt of defective units. Diagra 


PERFECTION RADIO CORPORATION ‘Dept. AA 
119 West 23rd Street, N. Me Ç. TE 


4 ERSTE RADIO ei a SEND NO MON EY 


FREE? 


A Drilled and Engraved Bakilite. Parrel With 
All Orders Placed Before December 31st for the 


Latest 5-Tube Cockaday A-Cireuit Tuner 


yo 
favorite stations. Applaud your favor- 
ite talent. They appreciate applause just . 
the same as the musician on the 

Be up-to-date. Get the most out of 
your radio set. Use Thank ou Cards, - 


“YOUR OWN NAME AND 
Kit Mio coches, Blue Prints, Bus Wie, Ete 64q°° ADDRESS PRINTED FREE - 


each card.. Be individual. -Good auality. cards. 
printing. Just a small one o] for the attent on-getting Te Sü 
wi RED IN GENUINE MAHOGANY 8500 Ca ds. 100— $1.75; 200—$2.25; 300—$2.75. 
OR WALNUT CABINET: ` %2" | Money Refunded if Not DELIGHTED 
Don't send one rent. Just pay ostman after cards arrive.-If you 


fer to send ckeck or mone rder with order we prepay postage. 
w.ll be more than pl er To-day—NO ow. A A postal will do. 


RADIO PRINTERS, 3 Main Street, MENDOTA, ILL: 


Delivered Free Anywhere. Canada Add 5% to Order 
J One-Third Must Accompany All Orders. Insured if You Wish 


Se D - æ e. e 
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z $115.00 | 


| Less tubes and bat- 
- teries ($120 Denver 
- and west.) 


i Designed for use” 
with either storage | 
grossa or oe cells, 


A-C DAYTON © 
Knock-Down Set 


The ae is sold in ’ 
knock-down form, com- . . 


plete with all parts and 
directions for $72.50 
($76.50 Denver and west) 
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The Best in Radio Equipment . 
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ently satisfactory pe ace 


from your new Receiving Set, you . 


will be delighted with an pe 


. DAYTON XL5. 


“In selectivity, volume, 


range, ease and simplicity of opera- 
tion, the XL-5 is unsurpassed. In 


CLEARNESS of radio reception, it 


leads the field of fine Receivers. 


The XL5 is a five tube Super Re 


ceiver that outperforms any set in- 


its price class. It sells on perform- 
ance — performance that is a pleas- 


- ant surprise to the most exacting fan 
— performance that Pan more than 


satisfy. you. 2 ; 


Ask to see and hear the: AC DAY- 
TON XL-5. Your dealer will gladly 
demonstrate. its wonderful - per- 
formance and clear reception, . , 


THE A-C ELECTRICAL MEG. CO. 
D AYTON. & OHIO 


Radio Jobbers and Dealers: We are expanding 
our distributing organization. Write for com- 
plete information. FN 


Makers of Fine Electrical Equipment for Twenty Vise 


The A-C DAYTON XL-5—Dark Mahogany Cabinet 
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SCRAP that 


Unsightly Horn! 


ET a Dulce-Tone link 

all the fine reproduc- 

ing qualities of your talk- 

ing machine to your radio. 

Dulce-Tone is NOT an 
attachment. Simply — 


place the needle on 
the Dulce-Tone reed 


No part of the talking 


machine is removed or 
tampered with! 


Never before has the true 
volume of the incoming signal 
been combined with the su- 
preme tonal qualities of the 
talking machine. Leading talk- 
ing machine engineers agree 
that Dulce-Tone sets a new 
standard of radio reception. 


If your nearest music store or 
radio dealer has not the Dulce- 
Tone, do not accept a substi- 
tute. Order direct from us. 
Price $10, complete with six 
feet of phone cord, 


THE TEAGLE COMPANY 
1125 Oregon Ave. Cleveland, Ohio 


Dulce-Cone 
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NATIONAL 


ELVET 


ERNIER 


Dials and Condensers 
Stand the Gaff ! 


This test proves it. At the Radio 
World’s Fair, New York, two Na- 
tional Velvet Vernier Dials, driving 


two National DX Condensers oper- 


ated by an electric motor, ran the 
entire seven days of the show fora 
total of 324,429 revolutions. At the 
finish, they showed no evidence of 
lost motion, or back lash—and 
still possessed thatvelvety smooth- 


‘ness that makes Nationals so 


desirable. 
Write for Bulletin 104 P. R. 


NATIONAL COMPANY, Inc. 
Cambridge, Mass. 


Engineers and Manufacturers, Estab. 1914 


Let Us 


Build or Supply Parts 
For 


Any set featured in 


POPULAR RADIO 


We Offer a Complete 
CONSTRUCTION and 
REPAIR SERVICE 


Guaranteeing Technical Accuracy, 
Expert Workmanship, Attractive 
Prices and Prompt Shipment to 
All Parts of the World. 


We specialize on COCKADAY 
Circuits, SUPER-HETERODYNE, 
ULTRADYNE and other receivers 


of known merit 


Write for Literature 
H. E. ERICKSON, A. M. I. R. E. 


Vice-President 


< [BROADCAST SERVICE COMPANY}> 


“Old Timers in Radio” 


» 
' 
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The Best in Radio 


Of Course It 


Equipment 


Radio Christmas! : 


POPULAR RADIO LABORATORY 


. THIS IS TO CERTIFY THAT THE FOLLOWING APPARATUS 


Will Pay Dividends of Happiness to the Entire ‘Family 
Throughout the Year 


by the 


‘Timbretone Loud Speaker 


MANUFACTURED BY 
Timbertone Manufactur y 
HAS BEEN RIGIDLY INSPECTED AND TESTED BY 
POPULAR RADIO LABORATORY 
AND THAT THIS APPARATUS AS INDICATED ON THIS 
CERTIFICATE HAS BEEN FOUND TO CONFORM TO 


THE 
HIGH STANDARDS PRESCRIBED BY THIS LABORATORY 


AND IS HEREBY OFFICIALLY APPROVED 

POPULAR RADIO LABORATORY ISSUES THIS 
CERTIFICATE OF APPROVAL TO THE MANUFACTURERS 
OF THIS APPARATUS SUBJECT TO THE CONDITIONS 
SPECIFIED ON THE REVERSE SIDE 


Dmi this LI ay pepini DUTRA ' 


Made in Hoosick Falls. N. Y. 


TIMBRETONE MFG. CO. 
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It absorbs shocks and strains, keeps an 
even tension on your antenna, stabilizes 
the tuning, and stops antenna breakage. 
Isn’t it worth while to know that your enter- 
tainment won’t be cut off? To knowthat you 


_ Stop antenna breaks! 


ae E independent of the weather. Don’t let 
|! S cold, wind, snow, sleet, or ice break your 
antenna and cut off your radio entertainment 
just when you wantit most. You can insure 
your. aerial against the elements with a 


Mitchell Antenna Tensionator 


Don’t worry about antenna breakage, In- 
stall a Mitchell Antenna Tensionator today. 
If your dealer does not carry them order 
direct. No tools required. Simply insert one 
Tensionator between theinsulatorandsup- 


won't have to climb out on a cold, icy roof port as shown in picture. 
to mend a broken wire with numb fingers? Price ... . . . . 90 cents each 


R. MITCHELL CO. 


Instrument makers | 255 ATLANTIC AVENUE 
for 47 years BOSTON, MASS. 


The “Ideal” Loud Speaker Console 


High grade Radio Cabinet of pleasing and artistic design. 
ade in genuine American walnut, mahogany or quartered sawed oak. : 

Has inbuilt loud speaker wood horn equipped with standard high grade speaker unit, same 
as used in our higher priced cabinets. 
Horn specially shaped of thin layers of resonant 
par 4 wood, giving wonderfully correct and pleasing 

| a teeta NA reproduction of voice and music. 
es eee” fae Rs Battery chamber measures 17x36 inches, is 13 
Riise Werte sor L inches high and will accommodate all batteries and 
¥ charger. Size of console—top 18x39 inches, height 

78| 32 inches. 

Entire back of battery chamber is hinged and 
when open is held in horizontal position by stay 
hinges, forming convenient shelf for handling of 
batteries. 

Doors in front open giving access to battery con- 
nections. Fitted with good hinges and artistic knobs. 

Ornamental scroll grill and panel in center of 
cabinet. 

Regular equipment includes inbuilt bakelite panel 

Genuine Walnut with seven binding posts and flexible wire leads 
or Mahogany fig ready for connection to batteries. | 
$47.50 ‘ Wonderful value for the money. Order quick 
Quarteres Oak Sm for delivery before Christmas as this console is 
going big. i 


Ideal Radio Cabinet Co., Blue Island, Ill. 


ILLUST. CATALOG 
ON REQUEST 


ll 


E N ag te 
> aZ WALBEAT 


n ae | 


50c 


Don’t worry any more about some- 
one meddling with your radio set 
while you are away. Simply remove 
key from Walbert Filament Lock 
Switch and take it with you just as 
you’d take the ignition key from 
an auto. Sturdy, compact, efficient. 
Shell and key handle insulated from 
circuit. No finer switch, and none 
with unique lock feature. 


MA mitti: A À 
eee 


eq f 
. Ary : 


Locago, 


: rs WALBERT 

The Walbert Safety Rim Socket is 
ranteed not to break at the slot. 
pecial heavy bakelite design 
decreases inter-element capac- 
pl lino ter estan: leuk 
voltage for producing si : 
New tubes have bakelite bases for 
same reason.) Soldering lug and 
double-sprin g contact integral. The 
most attractivesocket on the market. 


Members of 
R. M. A. and 
N. R. T. A. 
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Mıcro-Selective Tuning Control 


‘THAT is what the UNIVERNIER did for A. H. Klingbeil 
of Ashtabula, O. Tripled his entire log ina single night! “Last 


night,” writes Bishop Francis of Chicago, “I put 


UNIVER- 


Son my Neutrodyne and got 20 stations I never heard before!” 


You can do the same. Tune-in those hard-to-get distant stations 
quickly, easily, clear and loud. Get the most out of your set. 


Replace each of your dials wi 


th a U 


, the original 


12-to-1 ratio micro-selective tuning di 


WHY A 12-to-1 RATIO IS BEST 


Careful tests prove that a lower ratio 
is inefficient, a higher unnecessary. 
With higher-ratio dials the actual 
“searching” for stations is done with 
the coarse adjustment. e operator 
finds the vernier adjustment too slow 


and uses it only for “clearing-up”’ a - 


station after it has been detected with 
the coarse adjustment. Many stations 
aremissed entirely with thelatter. With 
the Univernier both “searching” 

the final “clearing-up’’ are done easily 
and efficiently with the vernier adjust- 
ment. And a large knob helps do it! 


COSTS NO MORE THAN A GOOD DIAL— 


And does away entirely with the need 
for vernier condensers. Very attractive 
with new “dished” dial. More efficient 
with heavier gearing. Positive contin- 
uous vernier—No slippage! Pointer 


Mah Knob and 
Mahogany Knob and $1.50 


rigid with shaft. A slight necessary 
amount of play in the knob pre- 
vents involuntary disturbance of 
vernier adjustments when 

is removed. 


Black Knob and 
Silver-plated dial 


$1.25 


At your dealer or sent id on receipt of purchase price, 
(Please set dealer’s mame) ý 


Jobbers andDealers: Write for Discounts 
THE WALBERT MANUFACTURING COMPANY 


933 Wrightwood Avenue 


ALBERT 


Parts with a Purpose 


ALL WALBERT PARTS PROTECTED BY PATS. OR PATS. PEND., U. S. AND FOREIGN “ 


Chicago, Illinois 
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Where Noted 


Experimenters Find 
HARD-TO-GET PARTS 


| it up 
gm While you 
wy Listen! 


Precision Cockaday Coil Set... .... 2... 2... sceeeneeesreeee $3.50 
Cardwell Variable Condenser .0OOS Mfd..........-..-+-+ 5.00 
Cardwell Variable Condenser .00035 Mfd...........--+-. 4.75 
Accuratune Micrometer Control Dials........e.ssssssss... 3.50 


Amplex Griddenser...........-.s-srer-arsrrrsersrereereeseenne 1.25 

Bradleyleak ...........-issrrrentrsrereseresrentnnetnnuerererueesn 1.85 

Benjamen Cleratone Sockets...........seressesesrsees PATEN 1.00 

; Amsco ‘‘Duble Wonde’’ Potentiometer, and Rheostat 2.00 
< No. 1-A Amperites and Mountings..........ssesssesssss ... 1.10 
Improved Double Circuit Jacks........ss.:. Scccuncasace weeee 1.00 

improved Single Circuit Jacks................ cece. eesee wee 270 


Precise Audio Frequency Transformer No. 28S-A.,.... 5.00 
Electrad Certified Grid Leaks................sccseseseseeeee "S 


Electrad Certified Grid Leaks Mountings............. Ap et} 
N. Y. Mica Fixed Condensers .0OS Mfd..............s00+ -60 
Amsco Switch Lever..............sssrse-esseresssesseseone t.. 230 
Improved Filament Battery Switch................+: eseeseee 2.00 


LOW LOSS TUNER FOR SHORT WAVE RECEPTION 
Radio Engineering Lab. Low Loss Tuner.........essssestessses $10.00 
B's TOOK DIAB i necer cos calineces sos nusngganeneneseatarseeaetenEe 2.00 
General Instrument .0005 Mfd. Variable Condenser........, - 5.50 
N. Y. Coil Mica Fixed Condenser ,00025 Mfd. (with Grid Leak 

ADB Yicks con sakeSedithdeencseScacapaveeuepeneenetapebeatte aro, = F 

Na ald Sockets for Standard Tubes........ccseeececaceces oor) eo 
Bradleystat New T seawiaavents 1.85 


You are Ry eS “3 Ss o 
getting DX Ñ Ia S PE 7 EEEE E E 
—headphones } i Ee r ater i I| Harris and Birdseye Single Circuit Jack..-....sssesesseeseeeers 5 
on—set ad- Ñ ¥ mee a : 


justed just 


right—and E maalon ENTS FOR e iter Goud 
Sangamo Transformer ubilier 

you want to Benjamen Radio Accessories Saturn jacks a 

light your Carter Switches Portena Loops 


a gar, cigarette or Stromberg Carlson Audio Frequency Transformer 


pipe. Don’t get up 


Try us on jf 3 
or matches and ; may tanto GOD 
spoil your fun. Don’t even try to parte vou oO R i S O MALE 
scratch a match near that delicate have been will be~ 
adjustment. Clipped to the side unable to Pay shipped 
of your radio table is your Cuno secure. Electrical Supply Glnc promptly 
Radio Electric Match. Pick it 
u ress its button—the end Wholesale Retail 


ows instantly—light up—put it 
Back. During the three seconds 
while you are pressing that bution 
you are using only as much of your 
storage battery current as 4s used by 
one vacuum tube in that time. Ina ` 
word, here’s what the real radio 
fan has been waiting for—a light 
from his storage battery, whenever 
he wants it without leaving his set. 
Because we are the largest makers 
of electric matches for automobiles 
in the world, we are able to $ 25 
sell this little specialty for s 
the absurdly low sum of pi 
Ask your radio dealer for the Cuno Radio Elec- 
tric Match with cord. If he hasn’t got it, send us 
$1.25 and it comes to you by return mail in 
attractive box. Money, back without ques- 
tion if you are not satisfied. Order quick if 
you want it for Christmas. Complete your 
radio pleasure with 


New York City 


RayCoitS are Better 
=~ Use them! 


RayCoilS “A” fot 
Reinartz, Ray 
CoilS “B”? forRCS 
and Ultra Audion | 
Circuits, RayCoilS 
“C” for RCS,Ultra 
Audion and Tuned 
Radio Frequency 
Circuits. RayCoilS 
“>” for uned. 
Radio Frequency 
and Neutralizin 
Circuits of 4, 5 an 
6 Tubes. RayCoilS 
“E” for Reflex Cir- 


cuits. 

$2.50 Use the RCS Circuit with or without 
2.00 Radio Frequency for Simplicity in opera- 

2.00 tion and results. Not equalled by any 

2. set for volume and distance. 


RADIO 


ELECTRIC 
— MATCH 


THE CUNO ENGINEERING CORP. 


Meriden, Conn. 


A 
B 
C 
D 
E 


Mao 


Coils in Separate Box 

With Wiring Diagram 
Working Blue Prints of four sheets 12x18 of all 
standard circuits, as Variometer Hookup, Reinartz 
one and three tube, R.C.S: three and four tube and 


R.C.S. five tube Tuned Radio Frequency, 50 cents 
a set 


We also carry a complete line of Carter, Howard, 
Kellogg, Modern, All-American and Trimm parta, 


If your dealer cannot supply you, we will mail direct. 
R. C. SCHOONHOVEN 


Major Q. M. R. C. 
310 SENECA ST. ELGIN, ILL. 


aa a aS 
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and distinct. : 


Distortion, weak signals 

_ various stations o 
A set of Ohio Rabats will bring outa more pronounced 
clearness of tone, bringing in broadcast. selections clear 


` 
> wa 


and inability- to tune in on 


ften indicates weak or inferior batteries. 


7 : PA Sopo Rabats added to your set will ieprik and please you. 
RABAT: chemieacheres| THE RADIO RABAT CO. 
: ” Senior $4.80 1758 St. Clair Ave. "| Cleveland, O. 


S Junior $1.40 | 
T = Rabat Junior — 
Bid - 12 cell-24 volt, $3.96 


Rabat Senior 


7 erica’s 
Best Phones 


Regardless of Price 
One Model 


One Quality 
In Canada, $7 
E challenge comparison with America’s best 


known headphones. Globe Phones always show 
And the 


quality is there to last for years. | A , 
There is long experience in making hearing aids for 
tone purity and reaching 


magnets. : : 
If your dealer fails you, write us. 


Sales Department 


THE ZINKE COMPANY, 
1323 S. Michigan Ave., Chicago 


Distributed in Canada by 
Otto Higel Co., Ltd., Toronto 
Manufactured by ` 


GLOBE PHONE MFG. COMPANY 
Reading Massachusetts ~ 


+ 24 cell-48 volt 4200 milamps $17.88 


12 volt-24 cell $9 .60 


509 S. State St. CHICAGO, U.S.A. Dept. P. R 6 


We guarantee D , 
our new 68-page RADIO 
Catalog will save you money 


on brand new fully guaranteed, nationally advertised radio 


, 


apparatus. We buy up manufacturer's and government surplus 


stocks, jobber and dealer bankrupt stocks, etc. Our enormous 
buying power permits us to pay spot cash and get rock-bottom 
5 prices—even way below màn- 


facturer’s costs. That’s why 
our catalog is crammed with 
thousands of wonderful radio 
bargains. That’s why we 
GUARANTEE to save yeu 
money. 
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AE . HE air'holds no secrets from the Mercury. With incredible sen- G 
sitivity and matchless fidelity of reproduction this instrument 
searches keenly the vast reaches of the ether at the touch of a finger. 


Here is an ever-ready flood of crystal-clear melody totally without 

distortion.. Here also are an exactness and simplicity of tuning 
-- which have been hoped for but previously never achieved. 

The Mercury Broadcast Receiver is fortunate in that it appeals 
as much to the seasoned radio enthusiast as to the public at large. 
The wonderful performance of the Mercury is fittingly crowned 
by a physical beauty worthy of the finest home. ~*~ 


MERCURY RADIO PRODUCTS CO. a 50 CHURCH ST., NEW YORK CITY 
Visit your dealer or write direct for De Luxe Catalog 


TECHNICAL R R APPEARANCE 
Highest existing devel- ) ; ; Solid American Walnut 


e 


an CR 


opment of Grimes Inverse. Cabinet. Hand rubbed 
Duplex System. Four tubes BROADCAST RECEIVER genuine piano finish. In- 
reflexed and equal to six Licensed under Grimes Patents — issued and pending clined panel of heavy- 


radio frequency, tube de- bronze. Get rests on “JA 
tector and three stabilized a felt protecting buttons. - : 
audio frequency). Oper- NY > Balanced panel arrange- r 
ates from loop (furnished) NODEN A * ment of controls. All “A”. 
also indoor or outside an- . and ‘‘B” dry batteries self- 
tenna without change in eee E contained. Price, with loop; - 
set. “Last word” low-loss 3 E but without tubes and 
engineering at every point. ` Bea batteries, $165.00 list. 


INVERSE DUPLEX SYSTEM « INSURES NATURAL TONE QUALITY 


straight (two tuned - The STRADIVARIUS of RADIO” gauge, etched ordnance 


es 


JAND 
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Has made and sold, during the past twelve 
months, more sets than any other manufac- 
turer in the world. We know of no other sets that 
will give you more dependable service and real 
value, in their respective fields, than these. 


Cut Shows Crosley Model No. 51 


“Crosley” 1 tube model No. 50............ 

With tube and Crosley phones.......... 22.25 
“Crosley” 2 tube model No. 51............ 18.50 
~ With tubes and Crosley phones......... 30.25 
““Crosley’’ 3 tube model: No. 52............ 30.00 

With tubes and Crosley phones........ . 45.75 


Headquarters for all Guaranteed Parts 
“Talking Tape” for indoor aerials, 100 ft.. 7 


“Radiola”? Loud Speaker...........-ec00: 

“Cockaday’’ Coil.:..:.isssasssssscesrsesea 5.50 
“Exid? Storage Batteries, “A”, 6 volt..... 14.60 
Re:hargeable Dry Batteries...........+.+. -65 


“Cockaday” Four Circuit Tuner, with 
Resistance Coupled Amplifier and 
“Popular Radio” blue prints........... 64.00 


Everything that is Reliable in Radio. Our Service 
Bureau will gladly help you solve your problems 


Nine years of prompt, fair and courteous dealing 


Hartt & Lane, Inc. 


Wholesale and Retail 
780 6th Ave., near 44th St, New York City 


-Fit-KO-LEAK 


OU can “log” your FIL-KO-LEAK just 
as you do your other tuning units. You 
will get stations you never heard before. 
You will clear up distortion on nearby broad- 
casters and increase volume of weak, distant 
stations and get them with crystal clarity. 
You read FIL-KO-LEAK resistance in 
exact terms of the megohm through a peep- 
hole in the panel. (It’s also equippe for 
bas=board mounting.) Resistance element 1s 
constant and accurate, and is not affected by 
atmospheric conditions, wear or jarring. 

Every FIL-KO-LEAK is guaranteed to be 
perfect electrically and mechanically, and to 
be accurately calibrated over the operating 
range for all tubes (14 to 5 megohms). This 
calibration is doubly checked. Send 2c stamp 
to Dept. P. R. 1224 for literature on improved 
reception. 


FI-KO-LEAK $ 

SCIENTIFICALLY CORRECT 

VARIAR LE GRID LEAK EOR 
a Canada 


Individually Calibrated) | s:* 


: CONDENSERS. 
STAND : THE TEST 
Precision made, by trained 
men who really know their 
business. DJPLEX Con- 
deniers are used the. world over. 


“DR” Series 


A low loss precision condenser 
of high value and unusually 
low price. Ideal for set builders 
who can’t pay very much for 
each individual part. 


éé 99 e 7 
FR” Series 
The highest quality low 

loss condenser made. 
Used by foremost set 
manufacturers. Conden- 
ser tests at Yale Univer- 
sity in May, 1924, deh- 
nitely determined its 
remarkable efficiency. 


. Write for “Cons” and 
“Facts.” They are free. 


If your dealer has none, send his name with remittance direct to 


ee EE — ae at tn ia gt ee oe ee Be a eee ee 
All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


The Duplex Engine Governor Co., Inc: 
50 Flatbush Ave. Extension Prooklyn, N. Y. 


The Best in Radio Equipment 131 


ce 
ae SN WARS Ss SER EERE 75 KL > > ae SS Sy. ENG 


Bis RA 


i The © Great ter 


í | NEUTRODÝNE 


4 EAGLE 


R i 
R Balanced, i 4 


P 


> 


f 
YA 
À Di 
by Ag PL 1 \ 
IÑ jie: ms r ` \" iN 


DNX; 


N 
on 


De 


SS 


vai Si wir 5 
Mig OE 
Wrnceenne | aes n 


SN 
> 


“Oy Ghoire fhis Christi 


SSS 
iS 


has = cù 


N 


del B— 
5 Tobe: Price $175 


Eagle Guarantee 

The Guarantee that accompa- 
nies every EAGLE Receiver 
fully protects you! 
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18 Boyden Place, E, N. J. 
Licensed by Independent Radio Manufacturers, 
Hazeltine Patent Nos. 1, 450 080, 

9 and 1,489,228 date 


© Inc., under 
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SICKLES 


DIAMOND-WEAVE COILS 


Knockout Reflex Coil No. 8 Patented Aug. 21, 1923 


Price $4.00 a Pair 
For the Roberts Circuit 


Two units of remarkable efficiency, built specifically for the 
immensely popular Roberts Circuit. Primary and secondary 
coils in unit No. 1 are mounted on an insulating sleeve, with 
the primary coil left free to allow for adjustment in coupling. 


Unit No. 2 contains primary, secondary, neutralizing coil, 
and tickler. The tickler is provided with 180 degree dial 
Tuned Transformer Coil No. 14 control. The tickler is also provided with an additional ad- 

Price $2.00 justment of coupling to conform to different characteristics 
of tubes or variations in plate voltage. 


Among other popular Sickles products are the Tuned Radio 
Frequency Coil for self-neutralizing Tuned Radio Frequency 
Circuits, and the Knockout Reflex Coils. We manufacture 
coils for all popular Circuits and for special requirements. 


Send for descriptive catalog 


The F. W. Sickles Co. 


339 Worthington Stréet 
Cons aoee $6.00 a Sef O S f SPRINGFIELD, MASS. 


KING QUALITY 


RADIO APPARATUS 


Gou 
" iE 


os ry à 
SS 


King Quality J acks, showing 
side and top view 


10 iacaa ee ae ena a 
p re Tee r 


THE KING QUALITY LINE: 


The New ‘‘35- D” 


Adapters Contact Points Plugs 
Super Radio Cabinet Bakelite Dials Inductance- Potentiometers 
| ie Bakelite Knobs Switches >` Rheostats 
| Panel at top 7 x 26-1014”. Deep enough for 8 Binding Posts Jacks Switch Levers 
i tubes. Built-in spruce horn. Two dry cell Condensers Panel Mountings Tube Sockets 
I] compartments. Door in_ back. Built of 
| mahogany—piano finish. Same quality and 


KING QUALITY PRODUCTS, Inc. 
BUFFALO NEW YORK 


equipment as 


| Blandin Triple “A” De Luxe Series 


Also new De Luxe sizes, 7 x 18-7”; 7 x 24-7”;7 x 
26-714"; 7 x 30-8” and 8 x 36-8”. Write for illus- 
trated price list. 


Jobbers and dealers, write for discounts 


BLANDIN PHONOGRAPH COMPANY, INC. 
1500 16th St. 23 23 RACINE, WIS. 
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Big, Clear Voice 
of Rad io J 


| A NEW Herald—clear—loud—with a tone 
that is wonderfully mellow and sweet. Height 
25 inches. Bell 12 inches. . Fibre horn and art 
metal base. No batteries required. .No ad- 
justment necessary. Hear the Herald Model 
B at your dealer’s. 


Herald Electric Co., Inc. 


113 Fourth Avenue, New York 


- 
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CHARGES THEM ALL 


2 Volts to 48 Volts 


Now you can charge all of your radio 
$ QQ | and automobile batteries with the 
l g "same charger. The Ultra Handy 
Charger makes this possible. Charges 
F. O. B. any battery from 2 a Ks 48 volts. 
; asy to operate. Simply connect 

St. Louis cord and plug to lamp socket. 


Will not overcharge or harm your 
battery—even if left attached for 
days. Gives a taper charge. This 
reduces the amount of charging cur- 
rent as the battery becomes full. 


Contacts absolutely cannot stick and 
give trouble. No breakable glass. 
No bulbs. No acid to spill. No fast 
wearing parts. No frequent adjust- 
ments. No auxiliaries necessary. 


Only best material used. A precision 
WESTON Ammeter—the best—tells 
accurately the rate at which battery 
is being charged. Porcelain base. 
Rubber covered acid-proof battery 


leads, approved plugs, clips, etc., 


assure satisfaction. Place beautiful 
Mahogany finished sheet metal case 
anywhere. Ask your dealer for a 
demonstration. Or write us for free 
illustrated descriptive folder. 


INTERSTATE ELECTRIC Co. 


of St. Louis 


4339 Duncan Ave. St. Louis, Mo, 
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97 a 
A 24-Volt “B” Storage criti E 
FREE with each purchase of a WORLD sAN 
Storage Battery. The WORLD Battery is fa- 
mous for its guaranteed quality and service. Backed 


by years of Successful Manufacture and Thousands of 
Satisfied Users. You save 5077.. , : 


- Prices That Save and Satisfy 


Auto Batteries — ' Radio Batteries 
` S-Volt, 11 Plate $12.28 6-Vote, 100 12.50 
G-Vok, 23 Plate 14.28 6-Volt, 120 an DS +! 14.50 
22-Vok, 7 Plato 17.00 e8-Volt, 140 Amps. 16.00 


Shipment E: C. 0. D. ject to examination. 
& per cent discount for D. sbiodt te with order. 


2-Yr. Guarantee Bond In Writing 


With Each World Storage Battery 


proves satisfactory World performance. Mail this ad with 
your name and address — we will ship ba day order isre- 
ceived; and give you your choice of “‘B’’ Storage Battery ora 


ome nickle finish Auto Spotlite, FREE. Write TODAY. 


WORLD BATTERY COMPANY 
1219 So. Wabash Ave. Dept. 3 CHICAGO, ILL. 


This FREE °‘B’’ Storage Battery takes the place of cell 
**B’’ batteries. Can be recharged and will fast indefinitely 
To be sold retail for $6.00. It is the cnly battery of its kind 
equipped with solid rubber case—and insurance against acid 
and leakage. Take advantage of this remarkable {introductory 
offer NOW, (To those who prefer it, we will send FREE a 
handsome nickel finish Auto Spotlite, instead of the ‘‘B’’ Bat- 
tery. Be sure to specify which is wanted.) 


GIVEN 
FREE 


To introduce 
this new and 
Birerioe World 
ef Lad St o r a r 
Battery to the Eee : i 

Public . to: 


NEW COCKADAY 


Built to Specifications in October Issue 
(Rear slots and plano hinge not included in other cabinets.) 


Oak or Oak or Oak or 

Mahog- Walnut Mahog- Walnut Mahog- Walnut 
any or Ma- an or Ma- any or Ma- 
Size finish hogany Size finish hogany Sizə finish hogany 
7x12-8 $3.80 7x26-8 35.75 $7.20 8x36-8 $8.90 $11.10 
d 7x30-8 6,90 > - 60 13.25 
A ; 7x36-8 8.00 į 8x26-8 6.45 8.00 

7x21-8 5.00 i 7x40-8 9.00 ° Original Cockaday 
7x24-8 6.40 A 7x27-9 6.45 8.00 7x24-9 6.90 8.60 


Coackday Illustrated with piano hinge and lid stay 8.00 10.00 


Mounting boards 35c, above 30” panel 50c. Nicely moulded 
top and base. Adam Brown Mahogany and Dark Oak finished 
with DuPont varnishes carefully hand rubbed eggshell, 
Accurately made of best kiln dried lumber and well packed. 


WRITE FOR BOOKLET offering best values in radio furniture, 
TERMS—CASH WITH ORDER OR C. O.D. 


CORBETT CABINET MFG. COMPANY 
1415 East St., 5323 N. Carlisle St., 
Pittsburgh, Pa. Philadelphia, Pa. 
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Magnet Wire 
is known the world 
over for its uniform- 
ity and high quality. 


‘ 
E= o a eS e 


The joy of real accomplishment comes to 
the radio fan who tries the new hook- 
ups and succeeds in making new records 
of long distance reception. He leads— 
others follow! 


This fascinating work calls for special 
coils of new specifications. The enter- 
prising experimenter winds his own 
coils to save time and to be sure that 
the new set will operate at the highest 
efficiency. To him comes the thrill of 
true scientific discovery and research. 


Other Belden Radio Products 


Our instructive booklet, “Helpful Hints for Radio Fans” describes many other 
Belden Radio Products, such as Enameled Aerial Wire, Loop and Litz Wires, 
New Terminals, Sockets, and many other important items. Know all about these 


efficient radio products, Send for the booklet, now! 


Z/N 
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i (e 
Wind Your Own Coils 


for the New Hook-ups! 


Belden Radio Magnet Wire hasbeen used 
for many years by famous manufacturers 
of radio devices. They require wire of 
uniform gauge, carefully insulated 
with high gradecotton or silk insulation 
from one end of the spool to the other. 


You should insist on Belden Radio Mag- 
net Wire for your own TEER Every 
spool is full weight, plainly marked, and 
of full gauge throughout. Be sure to get 
Belden Wire—it makes a world of 


difference! 
Send for this 
Free Bookiet! 


LÒ 
panusnanunpsnunnuna a | 


@ Belden Manufacturing Company B 
e 4636 W. Van Buren St, PaE 
@ I would like to know more ye about nt Magner W 

an e oB 


Send me ycur Jatest boo 


cartons of 5 spools each @ Radio Fons. Be ture ce tai tee Wie 8 
Every spool is marked for R B 
weight, insulation and g Nome a 
gauge. Send for complete Manufacturing Company g g 
dealer bulletin, by writing J Address m 
us on your business ler 4636 West Van Buren Street SS 
forhend: Wy titty: tous? CHICAGO ILLINOIS s ———— a 
CEEE EE NS ETE a 
D 
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Just a few outstanding -features.that..are © 
definite evidence of the superiority of Bi- 
~ Metallic Headphones, the greatest value 
7 that money can buy. at 


Gold Plated Diaphragms 


(Gold is one of the best. known conductors of 
sound waves—and assures perfect reception.) 


Perfectly Matched and Balanced 
Built for Real Comfort 
Unusually Durable 

Absolutely Guaranteed 


The “ Gold Plate” Line : 


CR 


Bi-Metallic Gold Plated Bus Bar — Gold Plated 

Aerial Wire—and the Domino Lead-In, equipped 
with wing-nuts for easy attachment and Valspared | 
against all weather conditions. . Get the ‘‘Gold Plate” ‘ 
line at your dealer’s. Free literature on request. _ 


ETALLIC. 
60 @ RADIO PARTS CORP 
. 478—18th Avenue, Newark, N. J. 


Greatest Range With Maximum Selectivity 
Those Who Know Use the Original 


‘Bl i M YA | LOPEZ LOW LOSS TUNER 
Ki P lll i Ni — Adopted by Mr. Alfred P. Lane for the 
; Low Loss Receiver featured in November POPULAR RADIO 


x ‘ll I) E. AA f| LOWEST LOSSES—REGENERATES AT ALL WAVE LENGTHS 
fens wae SO ~ EASY TO TUNE—SECONDARY ‘MAY BE CALIBRATED 
ALL COILS WELL BACK OF FRONT PANEL 
Or Mi: GUARANTEED TO GIVE SATISFACTION 
EAA Mi : Circuit Diagrams, Panel Drilling Template and instructions packed with eve 


N Broadcast Type 200 to 600 meters—Regular Amateur 40 to 20 


© © © ® © © 


AE 8 Price $10.00 each. At your DEALER’S or 


- 


[seco enone 1| A.C. LOPEZ & CO.223#FIM% Ave., New Y 


by using our super-sensitive 
Omni-Directional Aerial 
Collapsible, Ornamental, . 
Mechanically Perfect 
| - Can -be-used either as -a loop 
or antennae inside or outside. 
> A wonderful value featured at a 
$10.00 PC) within -the range of all. 
Prepaid in U. S. Ask your dealer or send order direct 


The Portable Globe Aerial Co. 
1602 Locust Dept. 34 St. Louis 


| RADIQO\ F ATINS 
Doe the wire come apårt on : 
you Mave wound? If sch get’ those coils that 


\ “ae - 

A FEGUARD Ñ ¥ 
It hols your wires’; SULATION | 
ae ETA » in pace, insulates bare 


wound oils. / used alsc\for stiffening form- 


So wc inj 50c and $11.00 Cans 
Cleay “fnd Semi-Transp’rent Colors ane 


P 


At your delfor's or sent postpaid n receipl of price 


SAFEYGYARD INSULATION CO. 
Lansdale, Pa. "| 


í 
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Give them 
an Amplion 
this Christmas! 


. The acoustically zor- 

rect, pleasingly curved and exclu- 
sive “d n-shape’’ of the Am 
lion soun 


= aS Tee weet oN oe 
“Ven I EENEN? i 


The new Amplion Dragon, Model AR-19, stands 2035 
ins. high. Horn is of wood, handsomely finished in 
mahogany. Crystalline enamel on sound conduit and 
unit add further attractiveness. Horn tilts to any 
angle. Equipped with the ‘Floating | Diaphragm” 
adjustable electro magnetic unit. Requires no power 
amplifier or battery. Price $42.50. 


i he 7 ew 
mp on 
J for, 

Phonograph Units Jan, 
111,alsobas 


in Two Sizes 


non-resona- 
‘ting, rubber 
insulated, 
sound con- 
duit. Stands 
15% ins. 
high. Metal 
horn, 10-in. 
diameter. 
Attractive - 
ly finished 


crystalline 
enamel. Horn tilts 
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ing Diaphragm ” 
adjustable electro 
magnetic unit. Re 
quires no power 
amplifier or bat- 
tery. Price $24.00. 
= Amplion Junior 
DeLuxe, AR-114, has a wocd horn similar to that on 
the Dragon. Price $27.50, 


The Amplion “Dragonfly”, 
Model AR-102, "the hit of 
radio”, is a perfect replica 
on a reduced scale of the 
new Amplion Junior. En- 
tirely new. Stands only 9 
ins. high; metal horn 5 }4 ins. 
diameter. Gives amazing 
volume with extreme clar- 
ity and surprisingly “full” 
tone. Price $13.50. Unit 
alone particularly adaptable 
for use in console sets and 
cabinet loud speakers. 


Prices are slightly higher 
in the far west 


ew 
Amplions. 


WITH THE ‘FLOATING DIAPHRAGM?” 
Amplion Vibratory Dia- FLOATING UNDULATING 


phragm is cushioned and GM R 
kept from contact with / x 
‘metal by rubber gaskets. 
Rests on narrow ledge, 
lightly held there by spring 
Ting with enough - pressure _ 
to prevent “chatter’’ when 
extreme volume is desired. 
Diaphragm thus 
free from stress or undue 
tension, and free to vibrate 
in exact accord with va- 
riations of current flowing 
through electro magnetic system. Result: faithful re- 
production over entire musical scale—without distortion. 


ful new 1925 Amplions? The latest crea- 
tions of the world’s oldest loud speaker 
makers—thirlty years experienced! -- 


Hear these new Amplions—in comparison with 
the loud speakers you thoughi were best. Gain an 
enticely new conception of how flawless loud 
speaker reception can be! Never before have 
bbe witnessed such supreme sensitivity, such 

eautiful purity, clarity, natural tone and dis- 
tortionless volume over the entire musical range. 

You will no longer wonder that Amplions, 
the world over, outsell any other loud speaker. 
That abroad, they outsell all others combined. 
That America, too, is demanding them in such 
numbers that it was necessary to form The 
Amphon Corporation of America to market and 
manufacture as soon as possible here under the 
Amplion patents held by Alfred Graham & Co., 
London, England. 

Find the dealer who has been selected to 
demonstrate the Amplion in your locality. Or 
write us for literature and his name. i 


THE AMPLION CORPORATION OF AMERICA 


Executive Offices: 280 Madison Ave., New York City 


Canadian Distributors: Burndept of Canada, Ltd. 
' 172 King St. West, Toronto 


- — AMPLION © 


The World’s Standard Loud Speaker 


Hier YOU seen, have you heard, the wonder- 
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INDIA SOUTH AFRICA NEW ZEALAND AUSTRALIA SWITZERLAND 
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You like 
= Westwyre 
Variable Condensers 


the moment | 
you see them 


(erertet 


Al 


The reason—LOW LOSSES, grounded rotor, adjustable bearings, keyed shaft, high nickel polish, 
and their distinctive design which imitates none, but has been imitated by several. Prices and 
descriptive data upon application. 


WESTWYRE Soldering Irons $2.50 ` Junior Model $1.50 
ELF Crystal Receiver $1.50 


The Westwyre Company 
Westfield, Mass. 


In She 
Comes! 


TP your whisker to almost 
any point of an NAA Meter 
tested crystal and the full flow 
of the impulse instantly hits 
your phones, clean, clear, 
steady. 

Reason —no guess work in the 
test;—every, EVERY crystal 
meter-tested singly by specially 
made electrical instruments to 
a point away beyond normal 
sensitivity. In addition, the 
Newman-Stern mounting is 
new — patents pending — cold 
assembly, provides for refilling, 
and avoids damage to crystal 
by hot alloy;: recessed for pro- 
tection. . 


Perfect for Reflex 


At all good jobbers and dealers, in 
neat turned wood box, 60c. If dealer 
oat supply, order direct and send 


TNeumam:- Stone 


1748 East 12th Street 


Brices 


Prices Smashed! OMS } 
Quality Net Secrifced CONS U 44 


Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 
tire battery-buying public. Order 
direct from factory. Put the Dealer’s 
Profit in your own pocket. You actually save 
much more than half, and so that you can be 
convinced of true quality and performance, we 


_sive® Written Two-Year Guarantee 
Hereisyourprotection! Noneedtotakeachance, 
Ourbatteryis right—and the price is thelowest 
evermade. Convince yourself. Read the prices! 
Special 2-Volt Radio Storage Battery, $3.75 
Special 4-Voit Radio Storage Battery, 6.00 
6-Volt, 60 Amp. Radio Storage Battery, 7.00 
6-Volt, 60 Amp. Radio Storage Battery, 8.00 
6-Voit, 100 Amp. Radio Storage Battery, 9.50 
6-Voit, 120 Amp. Radio Storage Battery,11.50 
6-Volt, 140 Amp. Radio Storage Battery,23.00 

We ask for no deposit. Simply send name 
and address and style wanted, Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. Weallow5% 
discount for cash in full 


with order. You cannot Cleveland, Ohio < Al 
lose! Act quick. Send your Originators of 5 > eran ane 
order today—NOW. tested crystale in 1914. 
Arrow Batt C aaa Nm ay end Largest | 
ow battery Vo. BMMA Ppi Ta i 
s 3 cs ne VA Rad 7 
1215 South Wabash Ave. pipe] Erienn in Os 
_ Dept..7 -. Chicago, Il, PAT PLNO 
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ADLER-ROYAL 199 
Designed and built to operate on dry cells 
Price $165.00 


A 5-tube Dry Cell Neutrodyne—all 
batteries within the cabinet 


You may have your choice of two different 


styles of Adler-Royal Neutrodyne. Set 
201A operates with the usual storage battery. 


. Set 199 operates on dry cells. This is an achieve- 


ment that has baffled radio engineers since the 
introduction of Neutrodyne. 


Adler-Royal Neutrodyne also has separated 
the control for radio frequency and audio fre- 
quency. In simple language this means that 


with Adler-Royal, when a station is amplified, 
the desired tone quality and volume is controlled 
without detuning or distortion. 

Not only their beauty of cabinet design but 
the workmanship and simplicity of the sets them- 
selves are outstanding features of Adler-Royal. - 

Adler-Royal is on exhibit only at the higher 
class stores whose reputation is an additional 
guarantee of the quality of the Royal line. 


ADLER MANUFACTURING COMPANY, INC. 


General Sales Office: 881 Broadway, New York City 
Factories: Louisville, Ky. 


Licensed by 


aos 
dent Radio Manviacture” 


Inden, R 


arch ĉi. L 
Po. pats Nos. !.450,080 ang l4 
Other Patents Pending. 
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THE Adler-Royal Neutrodyne is licensed under 
the Hazeltine Neutrodyne patenis and manu- 
factured for us by King-Hinners Radio Co. 


ONE of the three cabinet de- 


) | > | ADLER-ROYAL Eliza- 
signs of Adler-Royal Com- bethan Floor Type Neu- 
bination Radio and Phono- a trodyne No. 1 in figured 
graph Cabriole Model 10 P — i O walnut or mahogany finish; 

Price $300.00. Storage battery or dry cell 
equipment 


NEUTRODYNE 


SEND for an attractive booklet describing the complete 
Royal Line of phonographs, radio sets and combinations. 


Price $350.00 


ee ae ee ee Se rr 
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This surprisingly compact. set is 
noted for its volume and ‘clear, nat- 
ural reproduction of voice or music. 
Anyone can learn to operate it in 
a few. minutes. 

Let your radio dealer demon- 
strate the Kompentrol in your 
home. 


Catalogue on request 


KARDON PRODUCTS CO., Inc. 


TERMINALS AND BINDING POSTS 


A Positive, Solderless, Snap Connection for 
Aerial, Ground and Battery Leads 


Patented June 20, 1924 


APPROVED BY POPULAR RADIO LABORATORY 
and selected by L. M. Cockaday for his latest four- 
circuit set. 

- Instantaneous in operation—positive contact—Just push 
on or pull off to make or break connection—no screws to 
bother with; no springs to bruise the fingers. 


i 


an S Willd. —__ is 
ASASA RANT 


Patented June 20, 1924 


Base of binding post secured to set by No. 8-32 
screws, and fits all screw battery terminals. Snap 
connections quickly and permanently attached to 
cable without solder. ‘ 

Can be readily removed and attached to other wires. 
_ You have never seen the best possible radio bind- 
ing post until you see the RAJAH; which is rapidly 
replacing old style binding posts on sets now in 
operation. 


Retail Price: terminal and base stud, as illustrated, | 


20 cents. Base studs, with screw and washer, only 


6 cents. 
CIAL INTRODUCTORY OFFER: 1 dozen terminals and studs 


b sre id 
7 Dealers: Get i 
ever saw. 

RAJAH AUTO SUPPLY CO. 
Bloomfield New Jersey, U. S. A. 


The Best in Radio Equipment 


The KOMPENTROL "isune Reception” 


A five tube set that will meet 
the most rigid tests. The 
secret is in the Kompentrol 
(the small central dial) which 
prevents local stations from 
making an unearthly clamor 
while you. are tuning and 
builds up weak signals from 
distant stations until they vie 
with the most powerful locals 
and without interference. 


Rear View: Note Compactness of Assembly 


101 Varick Street, New York 


Complete 
with cord 
and plug 


The Berwick Supreme Loud Speaker is without an equal 
even among high priced speakers. The Sliding Lever Tone 
and Alr Gap Regulator protects the speaker from “over- 
load.” Volume—Tone—Quality, all combined in an in-- 
strument at a price within reach of all. Guaranteed for 
one year or money. back. At your dealer's or sent direct 
upon recelpt of price. . 


TRIANGLE in èe 


632 Broadway New York City 
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Bg Indoors -Anywhere ! ! ! 


ALKING TAPE doesn’t have to be carefully 

strung outdoors or on the roof—you don’t have to 

buy lightning arresters, or insulators. Just put Talking 

Tape indoors—anywhere you find it convenient, and 

-yowll be surprised—and delighted—at the results. 
It’s the answer to indoor reception ! 


‘Use Talking Tape instead of a loop—the results you 
can obtain by following a few simple directions, sup- 
plied with each roll of Talking Tape will prove a 
revelation in Radio entertainment. 

Ask your dealer about Talking Tape—he knows the 


story. Better still, buy a dollar’s worth and try it 
yourself—that’s the inexpensive way to better Radio. 


MB 1 
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a Manufactured by 
- HOPE WEBBING COMPANY 
Sa For Forty Years 
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The World’s Largest Manufacturers of Electric Tapes 
PROVIDENCE, R. L. 
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The Perfect Radio Aerial 
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The KOMPENTROL ” 


A five tube set that will meet 
the most rigid tests. The 
secret is in the Kompentrol 
(the small central dial) which 
prevents local stations from 
making an unearthly clamor 
while you are tuning and 


r Strong, Clear, Long- 
distance Reception 


EEE ace eg Sop es builds up weak signals from 

SS Se 3 aE distant stations until they vie 
= See with the most powerful locals 
£ | and without interference. 


This surprisingly compact. set is 
noted for its volume and clear, nat- 
ural reproduction of voice or music. 
Anyone can learn to operate it in 
` a few minutes. i 

Let your radio dealer demon- 
strate the Kompentrol in your 
home. 


Catalogue on request 


KARDON PRODUCTS CO., Inc. 


Rear View: Note Compactness of Assembly 


101 Varick Street, New York 


TERMINALS AND BINDING POSTS 


A Positive, Solderless, Snap Connection for 
Aerial, Ground and Battery Leads 


hy ee he ee pa aS 
Patented June 20, 1924 BERWI aK: Lo ud 


[j 
APPROVED BY POPULAR RADIO LABORATORY 
and selected by L. M. Cockaday for his lateat four- vai 
Sots if 


circuit set. 
- Instantaneous in operation—positive contact—Just push 
on or pull off to make or break connection—no screws to 
bother with; no springs to bruise the fingers. 


Complete 
with cord 
SCL, and plug 


See SS 


SKKS 


Patented Juno 20, 1924 


Base of binding post secured to set by No. 8-32 
sorews, and fits all screw battery terminals. Snap 
connections quiokly and permanently attached to 
cable without solder. i 

Can be readily removed and attached to other wires. 

You have never seen the best possible radio bind- 
ing post until you see the RAJAH; which is rapidly 
replacing old style binding posts on sets now in 
operation. 

Retail Price: terminal and base stud, as illustrated, _ 
a cents. Base studs, with screw and washer, only 

nts. 

EN INTRODUCTORY OFFER: 1 dozen terminals and studs 


b: fl, r tesseceva POR SHORE ASSEHOR EHR EP ESSE ALEK SAFES ESE PH ESO SE LOO . 
7 pall, prepaid in iine at onco for tho best selling radio device you 


The Berwick Supreme Loud Speaker is without an equal 
even among high priced speakers. The Sliding Lever Tone 
and Air Gap Regulator protects the speaker from ‘“‘over- 
load.” Volume—Tone—Quallty, all combined in an in-- 
strument at a price within reach of all. Guaranteed: for 
one year or money. back. At your dealer's or sent direct 
upon receipt of price. . 


ever saw. i 
. ELECTRO 
RAJAH AUTO SUPPLY CO. TRIAN G LE traning co, 
Bloomfield New Jersey, U. S. A. 632 Broadway New York City 
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aii tin ning 
Indoors~Anywhere ! ! ! 


ALKING TAPE doesn’t have to be carefully 
strung outdoors or on the roof—you don’t have to 
buy lightning arresters, or insulators. Just put Talking 
Tape indoors—anywhere you find it convenient, and 


youll be surprised—and delighted—at the results. 
It’s the answer to indoor reception ! 


‘Use Talking Tape instead of a loop—the results you 
can obtain by following a few simple directions, sup- 
plied with each roll of Talking Tape will prove a 
revelation in Radio entertainment. 


Ask your dealer about Talking Tape—he knows the 
story. Better still, buy a dollar’s worth and try it 
yourself—that’s the inexpensive way to better Radio. 


Manufactured by 


HOPE WEBBING COMPANY 


For Forty Years : 
The World’s Largest Manufacturers of Electric Tapes 


PROVIDENCE, R. L 
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A VERY POPULAR STYLE OF ) RADIO ee 


A Christmas Present 
Worth Having 
No. 30-R 


Plenty of leg room. Weight crated 85 pounds. 


Send for free catalogue of Radio Furniture 


Specifications—Hardwood, rubbed mahogany or 
golden oak finish; height over all, 31 inches; size top 
24x34 inches; drawer, with lock, size 4x10x133¢ inches; - 
battery cabinet, size 17x14 14x16 inches. 


Prices—No. 30-R—Freight paid East of the Mis- 


r> 


sissippi River, Cash With Order............ $18.00 | | 
Rocky Mountain States.......... er $20.00 | NOTE: Cut shows $ 
1 battery cabinet on 


i left, but these tables $ 
f are all made with & 
cabinet on right. 


Pacific States...... PPE EAE E E anasa recs $22.50 


IMMEDIA TE SHIPMENT 


OUR LATEST STYLE 


Radio Cabinets Strong and Rigid. Re- 
member That We Pay Mail and Express 
Charges. It Makes Quite a Difference 
When Comparing Prices. 

Specifications—Hardwood, rubbed E S fin- 
ish. Top hinged, ends of top spleined to prevent pas 


Panel Sise Depth Price Panel Size . Depth 
7x14.....10.....$3.00 Te 26 TO... $450 
7x18. eee 10. eee è 3.25 7x27. eos eo 9. eoo o 5.00 
7x21.....10..... 3.50 7x28.....10..... 6.00 
7x24.....10..... 3.75 

Mail and express prepaid east of Mississippi River 

To Rocky Mountain States add 50 cents each 
To Pacific States add 75 cents each 


THE SOUTHERN. TOY COMPANY Dept. P. Hickory, N. C. 
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| \ ONE HOLE 


f HEOSTAT 


S. HAMMER RADIO CO. 
305 Atkins Ave. Brooklyn,. New York 


Special! ! 


TUBE NEW COCKADAY 
5 4 CIRCUIT TUNER WITH | 
Resistance Coupled Amplifier 


FREE GENUINE BAKELITE PANEL 
Drilled and engraved, worth $8.00, 


a Lp L Ir si ASSURES T all orders for this Kit received up to January 
< ad CONTROL PARTS In this Kit are exactly as specified and 


recommended by Mr. Cockaday in the 


Vor : can put this rheostat on your ae issue of Popular Radio, also featured in our new 


set in less than five minutes. It 
has everything—fine, clean-cut appear- 
ance, will wear for years, and is designed 
for maximum efficiency. 

Consider these exclusive points: Non- 
corrosive, heat resisting,absolute contact 
by sliding rod on slide arm, interchange- 
able resistance element. 
GUARANTEED—Any part replaced at 


any time. 


At dealers everywhere. Jobbers 
and dealers write for discounts. 


DeJur Propucrs Co, 


Lafayette & Broome Sts., New York 


WIRED et e aruta $85.00 
i We Specialize in Cockaday Kits 


Our Sets and Kits 
Approved by Popular Radio 
Laboratories 


ror our NEW CATALOG 
containing 28 pages, unexcelled. bargains in standard 
nationally advertised radio accessories parts sets-kits. 


ATM accompany all C.O.D. orders. Not insured unless insurance charges included. 


A 
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Orders over $5.00 Shipped Prepaid, Money Orders or C.O.D. One-third must | ` 
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Buy High Grade Parts and i i 
ORMICA Panels S e 


E you want real results from your radio set, buy high grade parts, low loss condensers, 

good transformers and Formica panels! Then after you have labored over your set 
you will not find others using the same number of tubes who get stations you can not get. 
The manufacturers of the finest radio sets built in America have endorsed Formica by using 
it. It is the panel material of 125 leading makes. 
There are reasons for this almost unanimous choice of Formica—and the reasons are longer 
life, no warping and sagging, low electrical losses and fine appearance. Formica works 
easily with ordinary tools. 
Formica is made in four splendid finishes: Gloss black, dull black, mahogany and: walnut. 
It is the standard radio panel material from coast to coast. More of it is used every year. 
In big sets incorporating radio frequency amplification, it is now regarded as essential for 
base panels and terminal strips. Mount everything on Formica. Don’t let it touch wood. 
Dealers: Formica service and quality and the universal demand for the material make it 

i the most satisfactory and profitable panel line you can carry. 

Hear the Formica band every Wednesday Evening from 9 to 10 central time over WLW. 


THE FORMICA INSULATION COMPANY 
4641 Spring Grove Avenue, Cincinnati, Ohio 


Sales Offices ; 


So Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa. 516 Caxton Bldg., Cleveland, Ohio . 
. 422 First Ave., Pittsburzh, Pa. 1026 Second Ave., S. Minneapolis, Minn. 95S. Clinton St., Chicago, Ill, 

. 4142 Granite Bldg., Ho peste, N, Y. Cop raion St., San Francisco, California 708 Title Bidg., Baltimore, Md. : 
oledo, o 


tney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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On comparing the four tube Biltmore 
with the eight tube Super-heterodyne, 
there was no difference whatever in 
volume. Have received San Juan, Porto 
Rico twice, with good volume on the 
loudspeaker. (Almost 4000 miles.) 

Ellison Radio Service 
315 13th Ave. E., Calgary, Alberta, Can. 


The Biltmore brings them in with won- 
derful volume, rezardless of what part of 
the U. S. they are in. Last night I had 
Boston as loud as the locals. 

George B. Hanford 
Wausa, Nebraska 


Without any antenna at all, we get as 
far as Dallas, Texas, and with an antenna 
lug we get Havana, Cuba. All on the 
oucspeaker, and while three strong local 
stations were hard at it. (Pittsburgh 


stations.) 
The R. F. Mller Co. 
113 Frederick St., Mt Oliver. Penn. 


“NOL-LOS™ 
- Variable $4, 
_ Condenser A| 


- Capacity.0005 MF 


A 
Truly 
Scientific 
Product 
Ex- 
tremely 
Sharp 


Tuning 


‘Minimum Capacity .000012 
**NOL-LOS”’ appeals to every Radio Fan and Scientific Experimenter on account 


of its sharp tuning, freedom from body capacity and being easy to mount in 
any position. Built of aluminum, it is mechanically rugged, yet light. *‘NOL- 

S has been tested in the most important technical laboratories in the 
world, and shows 1.0 ohms resistance, which is equal to the standard 
condenser, 


If your Dealer cannot supply you, order direct 


B. GROSSER SONS CO., Inc. 
55 A Sudbury St., Boston, M ass. 
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Jones Multi-Plugs are supplied 
for panel or bracket mounting. 
Also (as illustrated below) with 
seven leads coded for attaching 
to binding posts of any set. 


Complete $5 


One Pull 


on the Jones MULTI-PLUG instantly disconnects 
antenna, ground, A and B batteries from your set! 
One push reconnects! Long cable permits placing 
batteries out of way—in basement, closet or elsewhere. 
All leads coded. 


Jones MULTI-PLUG 


Can't be plugged in wrong. Prevents burning out tubes or 
shorting batteries. 100 percent foolproof. Enables any- 
one tò connect your set with safety. Standard on Zenith, 
WorkRite and many other leading sets. Jones Multi-Pl gs, 
complete for panel mounting, $4; for bracket mounting, 
$4.50. Binding Post type, $5.00. Carried by all jobbers. 
If your dealer isn't supplied, state his name when ordering, 
Folder free. 


Pat. Applied For 


HOWARD B. JONES 
616 S. Canal St. 


Chicago 
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= MELCO SUPREME RECEIVER 


TUNED RADIO FREQUENCY 
. “Ask your dealer or write for interesting literature. ”” 
AMSCO PRODUCTS inc. Broome & LAFAYETTE STREETS. N.Y. 
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The U.S. Bureau of Standards table shows that silver has lowest 
microhm-centimeter resistance of any metal. Asradio frequency 
currents travel on the surface of wire, GEN-WIN Low Loss 
Tuners are made with a Silver Plated Primary. Therefore the 


GEN-WIN Low Loss Tuner 


marks a step in the advance of the design of Radio Coils. It 
reduces series resistance by using an aperiodic primary of special 
silver plated copper wire. Condenser tuned secondary and self- 
supporting spider web feed back as well are of the latest low-loss 
design. A GEN-WIN Low Loss Tuner will enable you to build 
the most efficient regenerative set ever designed, both for DX 
and local reception. They are unconditionally guaranteed! With 
each Tuner we furnish free a complete set of detailed blue-prints 
(full size panel pattern, instrument layout, picture wiring diagram) 
for latest GEN-WIN Low Loss Tuner Set. Sold separately for 
50c. All free with each Tuner. Write for descriptive circular. 
Dept. PR-12. 


Pat App. for At dealers everywhere 


—or sent postpaid 


ENERALRADIO 


214 Fulton St., NewYork < M 
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Registered U. S. Patent Office |- 


AUDIO TRANSFORME 
NOW IT’S SHIELDED! 


The Supertran Audio Frequency Trans- 
former is now completely, shielded—absolute 
protection against damage to the coil while 
mounting. Can be used with any amplify- 
Wetmore-Savage ing tube with excellent results. “Brings out 
Boston the deep bass notes of the piano and- the ~- 


DISTRIBUTORS 


The Beckley Ralston Co high, shrill treble of the violin better than 
Chicago ; any other transformer. | was 


1 e 
Coast Radio Supply Co. $6.00 37a ts i Ratio 


San Francisco 
At good dealers everywhere. 


Excel-all Radio Co.. Write for interesting literature. 
Bloomfield, N. J. 
nea. FORD MICA CO., Inc. 
Radio, Limited 


Montreal, Can. 33 East 8th Street New York 
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LOUD SPEAKERS 
ing 


"THE first time you hear an ATWATER KENT 
Loud Speaker you will want to own one, 
for with it comes the final thrill— This able - 
spokesman of radio, which gives such faith- 
ful reproduction of sound, enhances the 
value of any set and completes radio satis- 
faction. | 
If you are using ear-phones the discom- 
: fort will be. eliminated, and your ‘radio 
becomes the generous family entertainer 
you want it to be. 


The true worth of a loud speaker is judged bythe 
fidelity with which it reproduces broadcasts. It is 

s natural reproduction of sound that is the basis 
of Atwater Kent Loud Speaker success, 


Skilled engineers and master craftsmen, working 
with the finest materials, have fet a new standard in 
the production of ATWATER Kent Loud Speakers. 


Each kind of material used, each detail in design 
is there for a purpose, to bring. about a tone that is 
pure, clear and natural. 


Don’t miss another day of this new thrill in radio, 
Your dealer will show you our three models. À 


t 


Atwater Kenr MANUFACTURING Co. reseed (4 | he Tir: 
4712 Wissahickon Ave., Philadelphia, Pa. 7 i AR 
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countries 
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Pate granted and pending in 


Central Radio Company SEND THIS 1 
25 West 42nd St, New York City COUPON 


Please send me one RADIOGRAPH, com- 
plete with simple operating instructions. I 
will pay the Postman $15.00 plus postage. If 
for any reason I do not h to keep the 
RADIOGRAPH, I have 5 DAYS in which to 
return it and get my $15.00 back. 


KELFOR D 


Rheostats and 


Potentiometers 


The U. S. Navy Standardizes on these fine parts. 

Made by America’s oldest manufacturers of radio 

parts. High quality and remarkably low prices. 
Send postcard for full particulars 


Rheostats 2 to 30 ohms..... 75 cents to $1.50 
Potentiometers 200 and 400 ohms 


AT LAST! A CRYSTAL SET LOUD SPEAKER 


TESTED AND APPROVED BY POPULAR RADIO LABORATORY, L. M. COCKADAY, DIRECTOR | 


ee | A Wonderful Christmas Gift 
J adi raph To RADIOGRAPH sits on your phonograph and operates like 


aari $1.50 
The American Specialty Co. 


playing a record. A record produces sound mechanically by means of 
the grooves in which the reproducer needle travels. 
The same effect is obtained electrically in the RADIOGRAPH. A spe- 
cial needle travels in a smooth groove in a disk which has a battery. 
action. The radio impulses from the crystal cause an electrical ‘‘slip” 
of the needle which reproduces clearly and sweetly whatever is coming 
in without additional amplification of any sort. 


No Tubes, No Batteries, No Upkeep—So Simple a Child Can Operate 


NO. MORE HEADACHES OR STIFF NECKS FROM HEADPHONES. 
In an ordinary room the whole family can hear everything comfortably, without bein 
anchored to a flock of headsets. Announcements are in a clear, conversation 
tone, and music comes in sweetlywithout distortion. It’s like listening to a record 
played with a fibre needle. 

he RADIOGRAPH WORKS EQUALLY WELL ON TUBE SETS, but 


when so used should really be called a SOFT SPEAKER. It 
is not raucous or harsh. It doesn’t set your nerves on 
or drive your neighbors frantic. r i 
Most Radio dealers will not have their shipments of 
DIOGRAPHS in time for Christmas. If you want yours . 
before Christmas, order it immediately by mail as we can guar- 
antee delivery before Christmas on only the first thousand 


ods SEND NO MONEY! 


: Pay the Postman. Use the coupon. If you are not de- 
lighted with the RADIOGRAPH, return it within five 
days and your $15.00 will be cheerfully refunded. ; 


CENTRAL RADIO COMPANY 
Dept. P.R. 1224 i 
25 West 42nd Street, New York City 
(Next Door to Aeolian Hall 


178 Holland Ave. : : Bridgeport, Conn. 


CLUS, 
More IN) Greater 
Sp 
Power 


& Volume © 


“The Crystal With a Soal 
De-T 


——— 


FIXED DETECTOR 


Best for Refex—Requires no adjustment—will not burn out 


CELERUNDUM RADIO PRODUCTS CO. 
Wollaston (Boston) Mass. 


Will get you clear reception at all ` 
times. They stop distortion and 
smooth out static sounds. You get 
Tich, mellow tones, always. 


S Easy to insert. Never get out of 
= order. Absolutely Guaranteed. | 


VAN d Send $1 for a pair. Mention make and 
model number of your phones. If not 
entirely satisfied, return within 5 days 
$ and you'll get your money back. Send 
for a pair today. 
THE O-D RADIO RESEARC 
PAIR LABORATORIES 
SOUTH ATTLEBORO, MASS. 
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AMPL-TONE 


Guaranteed 


Radio Headsets 


A Real Headset at a Real Price 


HRISTMAS will soon be here and if you want to give your 
best friends something that they will appreciate, or your 

boy an article for his radio set that he will get the most out of 
for the money, buy Ampl-Tone Headsets. They are guaranteed 
in workmanship and their service is Misting. Their friends know 
what they are, ask them. Remeoaseeshe ve- Ampl-Tone. 


Our phones embody precision in adju”.ment, accuracy of 


balance and nicety of spacing. 


Dealers and jobbers write us for proposition 


THE UNION FABRIC CO. 


Successors to C. M. French Mfg. Co. 
Derby, Conn. 
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PYREX All- Weather Insulators 


hie Coil 
WITHOUT LOSSES 


Using leaky antenna in- 

` sulators to collect radio 
energy is like using a sieve 
to collect rain water. 


MA 
runme COIL. 


—— 


You Can’t Get 
Distance With. 
Leaky Insulators! 


YREX is the ideal materal for broad- 


\ III) 
cast reception antenna insulators. BE: I 


It has a continuous uniform structure that ” Wie Ris 
: does not rely on a glazed surface for its in- X / aM YY A 
sulating properties. - a lL} ian 

LED 


l PYREX has a super-smooth aiia to pre- 
vent the collection of soot and dust, and to 
allow rain to wash them off thoroughly. It iedos 
not absorb water, nor retain any surface moisture. 


PYREX Antenna Insulators have an excep- 
tionally low phase angle difference, which does 
not change appreciably with various wave 


a i 
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A few features of the greatest 
inductance in the world— 


Wound on moulded hard rubber. 
The only coil wound with the 


.d wi ht ee UTC 


- -yo BD Za... mm” 


lengths. 


The United States Navy, Coast Guard, and other 
Government Departments use PYREX for the 
insulation of antennae. 

Insist on PYREX Broadcast Antenna Insula- 
tors to insure your set giving its best results. 

Retail at 45c. 


Inquiries from jobbers invited 


CORNING GLASS WORKS 


Industrial Division , 
CORNING » P a NEW YORK 


wonderful Ambassador Litz wire. 
Eliminates all adhesives. 


Has a one hole mount and thin 
gold plated compensating spring 
contacts. 


Laboratory 

tests prove con- 

clusively that it 

is the only coil 

ne “+ Worthy of the 
oi RR hess » name Low Loss. 


100 200300 400 500 60 
Wave Lenath Metera) 


When you build a set with this 
coil you build your final set 
FRE i Ask your dealer or 

e send self-addressed, 
stamped envelope for wiring dia- 


- grams of circuits in which this re- 
markable coil can be used. 


UNCLE SAM ELECTRIC CO. 
215 E. Sixth St. Plainfield, N. J. 
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BuyAmerTrans-4y/c Pair! 


HEN you build an audio amplifier—use a 

pair of. AmerTrans. Then you'll be sure 
of getting all two stages can possibly deliver 
with present tubes. 


Use a pair of AmerTrans and you amplify faithfully and powerfully. 
have the ideal combination for clar-- Each is designed to work with the 


ity, volume and tone quality from. other. In no other combination, 


audio amplification. will you,i~ 


ae famous Amer- 


when used, together, make; tubes -Use a paint. AmerTrans, | 
Price either type $7.00 at your det | 


+ 


Send fòr booklet giving useful amplifier inforination.- 


AMERICAN TRANSFORMER, COMPANY : 
175 Emmet Street Be wall, N. J} 


MERIRAN TEI 


TRADE MARK REG.U.S. PAT.OFF. 
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The Greater BEL- CANTO 


LOUD SPEAKER 
IS HEAD AND SHOULDERS OVER THEM ALL 


i Direct from Manufacturer to You 
The Horn 


The horn is the outcome of 3 years of experimenta- 

tion and research to attain perfection for the - 
amplification of Radio Signals without distortion. 

You can only obtain this advantage when you pur- 
chase a Bel-Canto. No other speaker will be ._ 
equipped with this horn. 


The Unit K 
Next to the Horn in importance is the Unit. Great 


care has been taken in the manufacture of our own 
exclusive adjustable Unit. 


The Clarity of Tone 


The New Bel-Canto is designed to give a crystal 
clear musical tone which will satisfy the most 
discriminating. 


The Great Volume k 


The generous size assures an amplitude of volume in 
: any size room. It is graceful in design and not 
too large. 


The Metal Parts 


The base i i of nike a in pan to over- 
` come top -heaviness. e other metal parts are ~ 
2914 inches High sand cast aluminum, machined. .and polished, no 
1514 inch Bell nickel plate to wear off. No die cast threads to strip. _ 


pRiceE THE GUARANTEE | 


Every Bel-Canto is fully guaranteed for - 


one year from the date of purchase l 
against mechanical, material, or elec- =~ 
trical defects of any kind and will-be | - 


replaced free of charge with a new one 

if found defective in any way within- 
that period of time. Money back any 
time within ten days if dissatisfied. - - 
We further guarantee to the publica- 
tion carrying this advertisement that 
each and every speaker will be sold on 
the above terms and the instrument 
will be exactly as offered in this issue. 


P a 


Plus express 


Call at our factory... Send us your 
money order, check or pay C.O.D. 


We sell direct to the consumer, eliminating 3 profits—Distributor, Jobber and Dealer 


BEL-CANTO MFG. CO. 


BENSEL-BONIS, INC. 
872 a New York City Dept. P.R. Phone Stuyvesant 1921 o 
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>>) Its (INSULINE, 
the Best 
there is 


Approved — 
Alike By 
Amateur and 
Manufacturer | 
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Not affected by varying weaker ondion, fisullinn 
is the one panel which will assure you consistently 
efficient performance and complete satisfaction 
- throughout the year. Made i in mahogany, black, anti- 
capacity and the new Frieze Finish. All made of the 
same famous heat-resisting: Insuline: . 


Manufacturers, Jobbers and Dealers 
We have the largest and best equipped plant for the cutting, 
drilling, designing and engraving of panels. We carry in stock | 
drilled and engraved panels for the following circuits: 


Fada Neutrodyne ` § tube 

bassador _ 3.tube — 
Roberts Knockout 4 tube © 
Journal’s Filter Tuner ‘1 tube and 3 tube 
Journal One Knob _ 1 tube and 3 tube 
Freshman. 5 tube 


If your dealer cannot supply you, write us s direct, giving your 
dealer’s name. | 


Write for Literatare and Prices on Insuline Tubing, 
Insulators, Sockets, Dials and Ear Cushions 


RADIO PANEL AND PARTS CORP. 


(INSULATING COMPANY OF AMERICA) 
59 WARREN STREET NEW YORK 
a WESTERN BRANCH 
INSULATING CO. OF AMERICA, Madison, Wis. 


DON’T SAY JUST RUBBER—SAY INSULINE ~ 
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Eveready 
Heavy Duty 
Ep22 Bat- 
tery, 45 
volts. Three 
Fahnestock 
clips. Length, 
8 3/16 in.; 
width, 
47/16 in.; 
height, 
73/16 in.; 
weight, 
13 3/4 lbs. 
Price $4.75. 


Operating Costs 


TuHousanps of people are already 
cutting their “B” Battery costs one- 
half, or even two-thirds, by using 
the new Eveready “B” Battery No. 
770 on their heavy drain sets. 

This new Eveready Heavy Duty 
Battery marks a marvelous advance 
in reducing “B” Battery costs. 

If your “B” Batteries have lasted 
only two months on a five or six 
tube receiver, this Eveready Heavy 
Duty “B” Battery will increase the 
service two to three times. 

Use this Eveready Heavy Duty 
“B” Battery on any receiving set 
on which the “B” Batteries last less 
than four months. When thus used 
to its full capacity, it is the cheapest 
as well as the best source of “B” 
energy ever offered, 

Manufactured and guaranteed by 


NATIONAL CARBON CO., Inc. 
Headquarters for Radio Battery Information 


New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


EVEREAD\ 


Radio Batteries 


~they last longer 
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to carry for your 


Holiday Trade | 


. 


EBBENRNETY 


of cabinet design, super-sensi- 
| tivity, super-selectivity, faithful 
= reproduction and reliability. 


The Radiola VIII and Super-hetero- 
dyne require no antenna, no ground, 
no storage battery and are entirely 
self-contained. One can easily tune 

_ distance in and out in close proximity 
to powerful broadcasting stations. 


EE because of their beauty 


These and other Radiolas should 
be carried by you if you wish to 
take advantage of the holiday 
sales possibilities of the Radiola, 


Being one of the largest Radiola dis- 
tributors,—we can assure prompt and 
satisfactory deliveries. To delay is 
serious—get your order in NOW! 
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Wea AN pantie py 
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WHOLESALE ess —_ EXCLUSIVELY 
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929 PENN AVENUE Z- PITTSBURGH, PA. 
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No. 1700 Super-Multiformer 
List Price "e. 


Puts the Super in 


Super- Heterodyne! i 


Simplicity of Design 
Greater Amplification 
Stability of Performance 


The heart of the one control Super-heterodyne 

described in November Q. S. T. and December 

Radio by J. L. McLaughlin, our Research 
Engineer 


PRECISE MANUFACTURING CORPORATION 


Manufacturers of Complete Line of Radio Transformers 


ROCHESTER, N. Y. 


Branches: 53 W. Jackson Blvd., Chicago, Illinois 821 Market St., San Francisco, California 
Eastern Sales Office: Niagara Sales Corp., 3-5 Waverly Place, New York, N. Y. 
Canadian Distributors: Perkins Electric, Ltd., Toronto, Montreal, Winnipeg 
Southern Representatives: Saal Products Sales, Inc., 35 Warren Street, New York, N. Y. 


‘Greatest possible vol- 
ume without distortion” 
—L. M. Cockaday, famous 
radio inventor. 


No. 285-A Audio 


$5 


e @ lens yee 
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LABORATORIES, INC. 
Asbury Park, New Jersey 


' : Ni i . 
Without “A” or “B” Battery 
St. Louis Hears Washington 


You can do it with the MU-RAD Type MA-20, which 
operates without “A” or “B” Battery. Just plug into your 
electric light socket and tune in. 


Mr. L. M. Wood of St. Louis, the first night he had his MU-RAD, 
tuned in Washington, Pittsburgh, Detroit, Chicago, Kansas City, 
Schenectady and several other Eastern stations, quickly and easily. 
As he says, “the reception was perfect”. 


The MU-RAD MA-20 is easy to operate, and the dial readings are 
always the same for any given station. 


MU-RAD Receivers are guaranteed for 1,000 miles reception but 
records of many times this distance are being broken every day. Ask 
the MU-RAD dealer in your town to demonstrate it for you. 

Write for descriptive literature before you choose all your Christmas 
gifts. Address Dept. B. 


The MU-RAD MA-20 
that operates without 
batteries 
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Made by the makers of 
Laboratory Equipment 


NOLOSS 


TRADE MARK 


TYPE 51 
PYREX INSULATION 


ince Fass TRIPLE WIPING 
CONTAC 


NOLOSS 


TRADE MARK 
= TYPE 56- 
ISOLANTITE INSULATION 


sa 


T is now possible for the 

amateur to get results for- 

merly reserved to labora- 
tories. 

The experimenter who re- 
quires every micro micro watt 
of energy to bring in hereto- 
fore inaudible signals must 
turn to General Instrument 
NOLOSS Variable Air Con- 
densers. . 

They are constructed with 
laboratory methods, and in- 
sulated with laboratory insu- 


. lations—Pyrex or Isolantite. 


Products worthy of your 
purchase. 

General Instrument appa- 
ratus costs a little more but 


is worth infinitely. more. 


Rasapiiteress of Laboratory Equipment 


= 423 BROOME STREET 


NEW YORK, U.S.A. 


. 
a. 


E EN 
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Haynes-Griffin 


RADIO SERVICE, Inc. 41 West 43rd St, N. Y. City 


250 W. 49th St, MAIL ORDER DEPARTMENTS 111 So. Clark St, 


New York Chicago 


COMPLETE PARTS and BLUEPRINTS for the 


NEW CIRCUIT 
COCKADAY TUNER 
With Resistance-Coupled Amplifier 


Stored in our New York and Chicago Mail Order Departments are big reserve stocks 
of all the “hard-to-get” special apparatus required for the marvelous new Cockaday 
Circuit. Order what you need directly from the list printed below and it will start 
to you the same day we receive your order. 


Haynes-Griffin will not make any substitutions. You will receive exactly the same 
identical material used by Mr. Cockaday in his own experimental set, as described 
by him in the October issue of Popular Radio. Inferior apparatus can be made 
cheaper, but to use it means to sacrifice efficiency and worth-while results. 


And remember—you can count upon 24 hour service from HAYNES-GRIFFIN. 


Complete Parts for the New Cockaday Circuit 


1 “Precision” Cockaday Coll........0...s:scsssssessseereens $5.50 1 Improved Single Circuit Jack...........cccccccccsssessseee 70 
1. “Cardwell” Variable Condenser (.0005 mfd.)........ 5.00 1 Improved Filament battery switch..................068 1.00 
1 Cardwell” Variable Condenser (.00035 mfd.)...... 4.75 1 “Precise"AudioF requency Transformer No. 285-A 5.00 
2 “Accuratune” Micrometer contro! dials.....each 350 3 “Electrad”CertifiedGrid-Leaks 4 megohm.each 50 
1 ‘New York” Mica Fixed Condenser (.00025 mfd.) .35 3 “Electrad” Certified Grid-Leak mountings..each 25 
9 paced York” Mica Fixed Condensers (.005 mfd.) 9 Switch Pointe soccscssccccessssiwmcscdescdassccrcccdaceceses each ‘01 
cide EOE EEE A ite uebedauvansdasesabuaseccuusciandies 60 2 Stop8........ssessessesoseasoosnsossosveseesssevonsesessesssass CACH OL 
1 SAmplex” Grid-den8er........escessesessuosecoseossseoseoccess 1.25 1 Switch Lever “Amsco Oteseoorssoesereereeserrsrosasseesessssa, 25 
1 (Bradleyleak”.........c.-sssscrsscsesscsssessscsnes soososseoseose 1.85 1 7 x24 x 3/16 Grade “A” Hard Rubber Panel 
3 radleyohms” No. 25........sccccsscsseesssccoeeesees ach 2.00 CDA) sede octeaduczcakocceeGeack vs satavaccuncucs sasscedencanseacxe 4.00 
5 “Benjamin” Cle-ra-tone Sockets for U. V. 201-A Sub-Base 926 x 2234 ...........scscscccsrsccsnccetsscnsctesencees 1.00 
CIDER EE EEE e E E T each 1.00 7 x24 Solid Mahogany Cabinet8.........sssesssoreseseseo 10.00 
1 “Amsco” Dubl-wundr Compination potentiome- 1 Binding Post Strip 7 x 1 x 134 x l...esssesesee ceceee 20 
ter-rheostat ciiciccncccsedcedcesscsccvenscsncvacccusucseseusesseccess 2.00 8 Binding Posts............c.c06 .cccessecesscccccsccccscseces each .20 
4 “Amperites” No. 1-A with mountings......... each 1.10 Bue Bar, lugs, solder and SCreEwS......cc..csececoreseces 1.00 
3 Improved Double Circuit Jacks........... ideveduek each 1.00 


A genuine complete set of official blue prints with full construction and operating descriptions, as 
published by Popular Radio, sent post-paid upon receipt of $1.10. 


FREE ?! A Brand New Radio Catalog Every Month 


“Radio Dispatch”, personally edited by A. J. Haynes, Associate Institute Radio Engineers, is a 9 
radical departure from all other radio catalogs. al 


It is issued every month, with the result that the information it contains is always new. It „7 


brings you every thirty days complete details of the newest developments in radio—what S PRÀ 
they are, why they are better, what they cost, and how to buy them as quickly as 


though you lived next door to the largest radio stores, ge HAYDE x 
“Radio Dispatch” is sent free to everyone interested in radio. No subscription, ge 250 W. 49th St. 
no obligation. Mail the coupon now fo our nearest store. l New York City [ 


ee 111 So. Clark St. 
hicago 


Write to either our New York or Chicago Mail Order Departments, 7 
—whichever is the more convenient to you. Z icant macopy of 


7 t 99 
Any of the Cockaday material sent post-paid by us anywhere sf __ Radio Disputes every 


in the U. S. 7; month, 
a f S Name......... divesaestosvans saedases boaspececgenees -- 
HAYNES-GRIFFIN RADIO SERVICE, Inc. 7444... rane | 
250 W. 49th St., New York 111 So. Clark St., Chicago r Pi sata aa = me PARTES ra 
P eteseet eenenes + oeveccconecsowwwsvoosecooooponcase scosesncenstesebee e 
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Towe- PHONE PLUGS 


Lower- 
Loss 


SOCKETS 


Lower-Loss 
VARIO- 
COUPLERS 


Lower- 
Loss 


_ The Best in Radio Equipment 


NO SOLDERING—LESS DRILLING—SCIENTIFICALLY BUILT 


-and then hear 
the difference? 


You know what you want from that better set you are going 
to build—longer DX, clearer tone, and no interference. The sure 


way to get what you want is to build with Jos. W. Jones parts. 
Aside from better results, it is twice as easy to work with Jos. 


W. Jones parts. 
OS A A & 
AA EN 
iiai e 


if 


~= 


oat gst U8 Capacity eas 
JACKS SWITCHES 
5 Types 5 Types 


Jos. W. Jones Jacks and Switches kill capacity effects. The 
old-style jack and switch, because of long parallel leads, act as 
condensers. Jos. W. Jones Jacks and Switches pass the “‘juice’”’ 
through without the smallest loss. Always.ask for the switches 
with the little red button. 

Low loss is a feature of all other Jones parts. That, along with 
less drilling and no soldering. 

For Better Results Build With JOS. W. JONES 


Switches Variable Condensers Phone Plugs 
Rheostats Potentiometers Grid Leaks 
Inductance Switches Sockets 


JOSEABINES 


TRADE MARK 
“IMPROVED” l 


radio part 


JOS. W. JONES RADIO MFG. CO. Inc. 40-42-44-46 W. 25th St, New York 
(Formerly Radio Improvement Co.) 


Headed by Jos. W. Jones—for 28 years a successful 
engineer and builder of precision instruments 


Branch Offices 
Philadelphia: 1011 Chestnut Street Boston: 99 Bedford Street 


s 
Vario-Couplers 
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Give them the key to perpetual satisfaction from their 
sets—an APCO Battery Charger that will fully charge 
radio batteries over-night without disconnecting a 
.. wire. Easy hook-up to ordinary lamp socket, self- 
~-» polarizing, extremely quiet. 


. APCO “A” Charger, 714 ampere capacity, $18.50. For those who 
| have storage “B” batteries, there, is the APCO “B” Charger at $10.00 


At your dealer's in attractive gift boxes 


APCO MANUFACTURING CO. 
Providence, R. I. 


PC 


‘BATT EERcERS 


FOR ‘2 or “B” BATTERIES 
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You like ~ 
Westwyre 
Variable Condensers 
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the moment 
you see them 
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The reason—LOW LOSSES, grounded rotor, adjustable bearings, keyed shaft, high nickel polish, 
and their distinctive design which imitates none, but hás been imitated by several. Prices and 


descriptive data upon application. 


WESTWYRE Soldering Irons $2.50 


>° Junior Model $1.50 


ELF Crystal Receiver $1.50 


ices Smashed! 
Prices rar Git 


Here is real battery 
quality, guaranteed to you, at 
prices that will astound the en- 


tire battery-buying public. Order 

direct from factory. Put the Dealer's 
Profit in your own pocket. You actually save 
much more than half, and so that you can be 
convinced of- true quality and performance, we 


givea Written Two-Year Guarantee f 


Hereisyourprotection! Noneed totakeachance, 
Ourbatteryis right—and the price is the lowest 
evermade. Convince yourself, Read the prices! 
Special 2-Volt Radio Storage Battery, $3.75 
Special 4-Voilt Radio Storage Battery, 6.00 


6-Volt, 60 Amp. Radio Storage Battery, 7.00 
6-Volt, 80 Amp. Radio Storage Battery, 8.00 
6-Voit, 100 Amp. Radio Storage Battery, 9.50 i 


- O Amp. Radio Storage Battery,11.50 
Svat 140 Amp. Radio Storage Battery,13.00 

We ask for no deposit. Simply send name 
and address and style wanted. Battery will 
be shipped the day we receive your order 
Express C. O. D., subject to your 
examination on arrival. Our 
guarantee accompanies 
each battery. Weallow5% 


Westfield, Mass. 


In She 
Comes! 


TE your whisker to almost 
any point of an NAA Meter 
tested crystal and the full flow 
of the impulse instantly hits 
your phones, clean, clear, 
steady. i 

Reason—no guess work in the 
test;—every, EVERY crystal 
meter-tested singly by specially 
made electrical instruments to 
a point away beyond normal 
sensitivity. In addition, the 
Newman-Stern mounting is 
new — patents pending — cold 
assembly, provides for refilling, 
and avoids damage to crystal 
by hot alloy; recessed for pro- 
tection. . 


Perfect for Reflex 


At all good jobbers and dealers, in 
neat turned wood boz, 60c. If dealer 


can’t supply, order direct and send 
er’s name, 


deal 
FV\wuman- Stone 


1748 East 12th Street 


se 
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The Westwyre Company 
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discount for cash in Cleveland, Ohio SET. 
with order. You cannot T G ra 
lose! Act quick. Send your Originators of N : arreen 
order today—N tested crystala tn 1914. 
° laest and Largest 

Arrow Battery Co. ee 

1215 South Wabash Ave. Equipment in Ohio 
. Dept..7 . Chicago, Ill, PAT PENO 
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ADLER-ROYAL 199 
Designed and built to operate on dry cells 
Price $165.00 


‘A 5-tube Dry Cell Neutrodyne—all 
l batteries within the cabinet 


you may have your choice of two different 


styles of Adler-Royal Neutrodyne. Set 
201A operates with the usual storage battery. 


. Set 199 operates on dry cells. This is an achieve- 


ment that has baffled radio engineers since the 
introduction of Neutrodyne. 


Adler-Royal Neutrodyne also has separated 
the control for radio frequency and audio fre- 
quency. In simple language this means that 


with Adler-Royal, when a station is amplified, 
the desired tone quality and volume is controlled 
without detuning or distortion. 


Not only their beauty of cabinet design but 
the workmanship and simplicity of the sets them- 
selves are outstanding features of Adler-Royal. 

Adler-Royal is on exhibit only at the higher 
class stores whose reputation is an additional 
guarantee of the quality of the Royal line. 


ADLER MANUFACTURING COMPANY, INC. 


General Sales Office: 881 Broadway, New York City 
Factories: Louisville, Ky. 
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THE Adler-Royal Neutrodyne is licensed under 
the Hazeltine Neutrodyne patenis and manu- 
factured for us by King-Hinners. Radio Co. 


_ ONE of the three cabinet de- l = - ADLER-ROYAL Eliza- 
signs of Adler-Royal Com- bethan Floor Type Neu- 
bination Radio and Phono- - trodyne No. 1 in figured 
graph Cabriole Model 10 E O walnut or mahogany finish; 

Price $300.00, Storage battery or dry cell 
s f equipment 


NEUTRODYNE 


SEND for an attractive booklet describing the complete 
Royal Line of phonographs, radio sets and combinations. 


Price $350.00 


——— Se eee ee eee eee ee 
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The KOMPENTROL * 


A five tube set that will meet 
the most rigid tests. The 
secret is in the Kompentrol 
(the small central dial) which 
prevents local stations from 
making an unearthly clamor 
while you are tuning and 
builds up weak signals from 
distant stations until they vie 
with the most powerful locals 
and without interference. 


r Strong, Clear, Long- 
distance Reception 


Ree 
- 


ki “Kormpent rol’ > EP 


This surprisingly compact. set is 
noted for its volume and: clear, nat- 
ural reproduction of voice or music. 
Anyone can learn to operate it in 
a few: minutes. 

Let your radio dealer demon- 
strate the Kompentrol in your 
home. 


Catalogue on request 


KARDON PRODUCTS CO., Inc. 


Rear View: Note Compactness of Assembly 


101 Varick Street, New York 


TERMINALS AND BINDING POSTS 


A Positive, Solderless, Snap Connection for 
Aerial, Ground and Battery Leads 


x, 
ay Q 
> 
y 


Patented June 20, 1924 BERWII CK Z 
APPROVED BY POPULAR RADIO LABORATORY \ INS Speaker 
and selected by L. M. Cockaday for his latest four- y i 
it set. 
aN Instantaneous in operation—positive contact—just push 
on or pull off to make or break connection—no screws to 


bother with; no springs to brulse the fingers. 


F 
Complete 


with cord 
and plug 


Pvt 
Ome, S ae 


ie 
5 ra 
ff 


Patented June 20, 1924 


Base of binding post secured to set by No. 8-32 
screws, and fits all screw battery terminals. Snap 
connections quickly and permanently attached to 
cable without solder. , 

Can be readily removed and attached to other wires. 

You have never seen the best possible radio bind- 
ing post until you see the RAJAH; which is rapidly 
replacing old style binding posts on sets now in 2 
operation. The Berwick Supreme Loud Speaker is without an equal 


AMIE ees | 


ER 


Retail Price: terminal and base stud, as illustrated, even among high priced speakers. The Sliding Lever Tone 
: ; and Air Gap Regulator protects the aker from “ - 
a cente: Base studs, with screw and washer, only fond.” y olume— Tone- Q uallty, all combine rors: an fa 
. r ce within reach of all. ranteed: 
ig ou eee ee ae one year or money back, At your dealer's or sent direct 
Dealers: Bak in iine at once for the best seiling radio device you upon receipt of price. . 
ever saw 
. ELECTRO 
RAJAH AUTO SUPPLY CO. TR I AN G LE trabine èe 
Bloomfield New Jersey, U. S. A. 632 Broadway New York City 
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= |} Indoors~Anywhere ! 


_ ALKING TAPE doesn’t have to be carefully 

T strung outdoors or on the roof—you don’t have to 

o buy lightning arresters, or insulators. Just put Talking 
Tape indoors—anywhere you find it convenient, and 
youll be surprised—and delighted—at the results. 

It’s the answer to indoor reception ! 

‘Use Talking Tape instead of a loop—the results you 
can obtain by following a few simple directions, sup- 
plied with each roll of Talking Tape will prove a 

wp, £7 revelation in Radio entertainment. 

y OS _ Ask your dealer about Talking Tape—he knows the 

story. Better still, buy a dollar’s worth and try it 

yourself—that’s the inexpensive way to better Radio. 


: ae fl Manufactured by 
2 HOPE WEBBING COMPANY 
D For Forty Years 


The World’s Largest Manufacturers of Electric Tapes 
PROVIDENCE, R. I. 
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A VERY POPULAR STYLE OF cbt eee 


A Christmas Present 
Worth Having = ee =< z 
Plenty of leg room. Weight crated 85 pounds. Ge Basti ees | 


Send for free catalogue of Radio Furniture 


Specifications—Hardwood, rubbed mahogany or 
golden oak finish; height over all, 31 inches; size top 
24x34 inches; drawer, with lock, size 4x10x133¢ inches; - 
battery cabinet, size 17x1414 x16 inches. 


Prices—No. 30-R—Freight paid East of the Mis- 


sissippi River, Cash With Order............ $18.00 | 
ocky Mountain States.......... EREEREER $20.00 Í NOTE: Cut shows $ 
1 battery cabinet on 


H left, but these tables 
are all made with & 
cabinet on right. 


Pacific States s dxsres cies be oe ee wasen $22.50 


IMMEDIA TE SHIPMEN F 


OUR LATEST STYLE 


Radio Cabinets Strong and Rigid. Re- 
member That We Pay Mail and Express 
Charges. It Makes Quite a Difference 
When Comparing Prices. 

Specifications—Hardwood, rubbed mahogany fin- 
ish. Top hinged, ends of top spleined to prevent warping. 
Panel Size Deth Price Panel Size. Depth Price 

7x14.....10.....53.00 7x26... .10.... .$4.50 
TEN occ AOi sees 325. TED acs sae . 5.00 
12 Vie lO ici 380 7228 ciel. * 200 
7x24.....10..... 3.75 
Mail and express prepaid east of Mississippi River 
To Rocky Mountain States add 50 cents each 
To Pacific States add 75 cents each 


THE SOUTHERN TOY COMPANY Dept. P. Hickory, N. C. 
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S. HAMMER RADIO CO. 
305 Atkins Ave. Brooklyn,. New York 


Special! ! 


TUBE NEW COCKADAY 
5 4CIRCUIT TUNER WITH KI] 

Resistance Coupled Amplifier 
GENUINE BAKELITE PANEL 


Drilled and engraved, worth $8.00, 


ASSURES with all orders for this Kit received up to January 
PERFECT Ist. 
CONTROL P ARTS In this Kit are exactly as specified and 


recommended by Mr. Cockaday in the 
Coen? issue of Popular Radio, also featured in our new 
catalog 


WIRED Tiset mid comeisei: $85.00] 
s We Specialize in Cockaday Kits l 
Our Sets and Kits 


Approved by Popular Radio 
Laboratories 


5 
WELLE NEW CATALOG 
containing 28 pages,: unexcelled. bargains in standard 
vationally. advertised. radio accessories parts seté-lits. 


aca SA SORE l 
Orders over $5.00 Shipped Prepaid, Móney Orders or C.O.D. Oas hird must E ` 
accompany all C.O.D. orders. Not insured unless insurance charges included. 


OU can put Nit rheostat on your 
yo, in less than five minutes. It 
has everything—fine, clean-cut appear- 
ance, will wear for years, and is designed 
for maximum efficiency. 

Consider these exclusive points: Non- 
corrosive, heat resisting,absolute contact 
by sliding rod on slide arm, interchange- 
able resistance element. 
GUARANTEED—Any part replaced at 


any time. 


At dealers everywhere. Jobbers 
and dealers write for discounts. 


DeJur Propucrs Co, 


Lafayette & Broome Sts., NewYork 


ATM 
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Buy High Grade Parts and E | | 


PORMICR Panels _ 


iB you want real results from your radio set, buy high grade parts, low loss condensers, 
good transformers and Formica panels! Then after you have labored over your set 
you will not find others using the same number of tubes who get stations you can not get. 
The manufacturers of the finest radio sets built in America have endorsed Formica by using 
it. It is the panel material of 125 leading makes. 
There are reasons for this almost unanimous choice of Formica—and the reasons are longer 
life, no warping and sagging, low electrical losses and fine appearance. . Formica works 
easily with ordinary tools. 
Formica is made in four splendid finishes: Gloss black, dull black, mahogany and- walnut. 
It is the standard radio panel material from coast to coast. More of it is used every year. 
In big sets incorporating radio frequency amplification, it is now regarded as essential for 
base panels and terminal strips. Mount everything on Formica. Don’t let it touch wood. 
Dealers: Formica service and quality and the universal demand for the material make it 
the most satisfactory and profitable panel line you can carry. 

Hear the Formica band every Wednesday Evening from 9 to 10 central time over WLW. 


THE FORMICA INSULATION COMPANY 


4641 Spring Grove Avenue, Cincinnati, Ohio 
' Sales Offices 


so Church St., New York, N 


i 
N. Y. 1210 Arch St., Philadelphia, Pa. 516 Caxton Bidg., Cleveland, Oblo . 
422 First Ave., Pittsburgh, Pa. 1026 Second Ave., S, Minneapolis, Minn. 9 S. Clinton St., Chicago, IH. 
. 1142 Granite Bldg., Rochester, N. Y. 585 Mission St., San Francisco, California 708 Title Bidg., Baltimore, Md. 
. 419 Ohio Bidg., ° ledo, Ohio Whitney Central Bldg., New Orleans, La. 47 King St., Toronto, Ontario 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS | TUBES RODS 
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On comparing the four tube Biltmore 
with the eight tube Super-heterodyne, 
there was no difference whatever in 
volume. Have received San Juan, Porto 
Rico twice, with good volume on the 
loudspeaker. (Almost 4000 miles.) 

Ellison Radio fervice 


315 13th Ave. E., Calgary, Alberta, Can. 


The Biltmore brings them in with won- 
derful volume, rezardless of what part of 
the U. S. they are in. Last night I had 
Boston as loud as the locals. 

George B. Hanford 
Wausa, Nebraska 


Without any antenna at all, we get as 
far as Dallas, ‘Texas, and with an antenna 
plug we get Havana, Cuba. All on the 
loucspeaker, and while three strong local 
stations were hard at it. (Pittsburgh 


stations.) 
The R. F. M ller Co. 
113 Frederick St., Mt Oliver. Penn. 


“NOL-LOS” 
- Variable ¢ 00 
Condenser ~ 


„< Sepacity.0005 ME 


o 


"2, g 
Lr D~ ety 


A 
Truly 
Scientific 
Product 
Ex- 
tremely 
Sharp 
Tuning 


ai 


LOD 
¥ ja 


“Minimum Capacity .000012 
*“NOL-LOS”’ appeals to every Radio Fan and Scientific Experimenter on account 


of its sharp tuning, freedom from body capacity and being easy to mount in 
any position. Built of aluminum, it is mechanically rugged, yet light. “*NOL- 

S” has been tested in the most important technical laboratories in the 
world, and shows 1.0 ohms resistance, which is equal to the standard 
condenser, 


If your Dealer cannot supply you, order direct 


B. GROSSER SONS CO., Inc. 
55 A Sudbury St., Boston, M ass. 


for panel or bracket mounting. 
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Jones Multi-Plugs are supplied 


Also (as illustrated below) with 
seven leads coded for attaching 
to binding posts of any set. 


a. 
wv 
“Ry 


Complete $5 


One Pull | 


on the Jones MULTI-PLUG instantly meee Ss) 
antenna, ground, A and B batteries fra | your | 
One push reconnects! Long cable pe g ts 4 
batteries out of way—in basement, closet f g elsewhere. 
All leads coded. - 


Jones MULTI-PI UG 


Can't be plugged in wrong. Prevents burnin’ ut tbes or 
shorting batteries. 100 percent foolproof. — Gables = 
one t9 connect your set with safety. Stands on Zenith, 
WorkRite and many other leading sets. Jones Mut Piigs, 
complete for panel mounting, $4; for bracl movrnting, 
$4.50. Binding Post type, $5.00. Carried b jobbers. 
If your dealer isn’t supplied, state his name w @n ordering, 
Folder free. 


Pat. Applied For 


HOWARD B. JONES) 
lames 616 S. Canal St. 


a 
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TUNED RADIO FREQUENCY 
. “Ask your dealer or write for interesting literature. ”” 
PRODUCTS nc. Broome & LAFAYETTE STREETS, N.Y. 
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The U.S. Bureau of Standards table shows that silver has lowest 
microhm-centimeter resistance of any metal. Asradio frequency 
currents travel on the surface of wire, GEN-WIN Low Loss 
Tuners are made with a Silver Plated Primary. Therefore the 


GEN-WIN Low Loss Tuner 


marks a step in the advance of the design of Radio Coils. It 
reduces series resistance by using an aperiodic primary of special 
silver plated copper wire. Condenser tuned secondary and self- 
supporting spider web feed back as well are of the latest low-loss 
design. A GEN-WIN Low Loss Tuner will enable you to build 
the most efficient regenerative set ever designed, both for DX 
and local reception. They are unconditionally guaranteed! With 
each Tuner we furnish free a complete set of detailed blue-prints 
(full size panel pattern, instrument layout, picture wiring diagram) 
for latest GEN-WIN Low Loss Tuner Set. Sold separately for 


50c. All free with each Tuner. Write for descriptive circular. Pat App. for 
Dept. PR-12. At dealers everywhere 
—or sent postpaid 


-RADIO WINDING ( 


_ 214 Fulton St., NewYork — xX 


\\ 


f FOF EH a 
AUDIO TRANSFORM 
NOW IT’S SHIELDED! 


The Supertran Audio Frequency Trans- 
former is now completely shielded—absolute 
protection against damage to the coil while 
DISTRIBUTORS mounting. -Can be used with any amplify- 

Wetmore-Savage ing tube with excellent results. “Brings out 

Boston the deep bass notes of the piano and- the 


Them BecklovaRalstone Co high, shrill treble of the violin better than 
Chicago y any other transformer. 


Coast Radio Supply Co. $6.00 374 s I Ratio 


San Francisco 


~ 


At good dealers everywhere. 
Excel-all Radio Co.. Write for interesting literature. 


Bloomfield, N. J. 
Radio, Limited FORD MICA CO., Inc. 


Montreal, Can. 33 East 8th Street New York 


All apparatus advertised in this magazine has been tested and approved by POPULAR RADIO LABORATORY 


The Best in Radio Equipment. ss | 147 


— 
-_ 
— 
= 
- 
— 
~ 
— 
=. 
a 
_ 
- 
-— 
— 
=a 
- 
— 


FUDD COUT 


qra first time you hear an ATWATER KENT 

Loud Speaker youwill want to own one, 
for with it comes the final thrill— This able 
spokesman of radio, which gives such faith- 
ful reproduction of sound, enhances the 
value of any set and completes radio satis- 
faction. 

If you are using ear-phones the discom- 
fort will be. eliminated, and your ‘radio 
becomes the generous family entertainer 
you want it to be. 


The true worth of a loud spéaker’ is judged by the 
fidelity with which it reproduces broadcasts. It is 
this natural reproduction of sound that is the basis 
of Atwater Kent Loud Speaker success. 


Skilled engineers and master craftsmen, Ah 
with the finest materials, have set a new standard i 
the production of ATWATER Kent Loud Speaker. 


Each kind of material used, each detail in design 
is there for a purpose, to bring about a tone that is 
pure, clear and natural. 


Don’t miss another day of this new thrill in radio. 
Your dealer will show you our three models. 


|- 
Ef = LOUD SPEAKERS 


ATWATER KENT MANUFACTURING Co. eee Ff] SE) Mae 
4712 Wissahickon Ave., Philadelphia, Pa. A, adc 


iad LAPUR i ho- tae 
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BRING OUT THE BEST FROM ANY SET 
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Central Radio Company 
Dept. P.R. 1224 
25 West 42nd St., New York City 


AT LAST! A CRYSTAL SET LOUD SPEAKER 


TESTED AND APPROVED BY POPULAR RADIO LABORATORY, L. M. COCKADAY, DIRECTOR 
WARREN D. HOUSE’S 


padiegraph 


Serine 


The Best in Radio Equipment 


- A Wonderful Christmas Gift 

HE RADIOGRAPH sits on your phonograph and operates like 

playing a record. A record produces sound mechanically by means of 
indentations in the grooves in which the reproducer needle travels. 
The same effect is obtained electrically in the RADIOGRAPH. A spe- 
cial needle travels in a smooth groove in a disk which has a battery 
action. The radio impulses from the crystal cause an electrical “slip” 
of the needle which reproduces clearly and sweetly whatever is coming 
in without additional amplification of any sort. 


No Tubes, No Batteries, No Upkeep—So Simple a Child Can Operate 


NO MORE HEADACHES OR STIFF NECKS FROM HEADPHONES. 
In an ordinary room the whole family can hear everything comfortably, without bein 
anchored to a flock of headsets. Announcements are in a clear, conversation 
tone, and music comes in sweetlywithout distortion. It’s like listening to a record 
played with a fibre needle. 
The RADIOGRAPH WORKS EQUALLY WELL ON TUBE SETS, but 
_ when so used should really be called a SOFT SPEAKER. It 
is not raucous or harsh. it doesn’t set your nerves on edge 
or drive your neighbors frantic. — i i 
Most Radio dealers will not have their shipments of 


SEND THIS 
COUPON 


RADIOGRAPHS in time for Christmas. If you want yours . 


Please send me one RADIOGRAPH, com- 
plete with simple operating instructions. I 
will pay the Postman $15.00 plus postage. If 
for any reason I do not sh to keep the 
RADIOGRAPH, I have 5 DAYS in which to 
return it and get my $15.00 back. 


before Christmas, order it immediately by mail as we can guar- | 


antee delivery before Christmas on only the first thousand 


oe SEND NO MONEY! 


Pay the Postman. Use the coupon. If you are not de- 


lighted with the RADIOGRAPH, return it within five 
days and your $15.00 will be cheerfully refunded. ; 


Namo. 5:5 ksi Basis mee ase EEEa e a 
CENTRAL RADIO COMPANY 
Street- NOs seals et ees ea baw ea - aS Dept. P.R. 1224 oe 
t t t or 3 
GUY 2 scoala iets DS URUO cca Geek heared bers l “(Next Door to Acolika. Hall) x 


Rheostats and 


Potentiometers 


The U. S. Navy Standardizes on these fine parts. 

Made by America’s oldest manufacturers of radio 

parts. High quality and remarkably low prices. 
Send postcard for full particulars 


Rheostats 2 to 30 ohms..... 75 cents to $1.50 
Potentiometers 200 and 400 ohms..... $1.50 


The American Specialty Co. 
178 Holland Ave. 2 z Bridgeport, Conn. 


A 
More Sneue Greater 
Power & # Volume 


DeE-T E 


TT 
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LOW LOSS—POSITIVE CONTACT 


FIXED DETECTOR 


Best for Reflex—Requires no adjustment—will not burn out 


CELERUNDUM RADIO PRODUCTS CO. 
l Wollaston (Boston) Mass. ` 


Ba times. They stop distortion and 
smooth out static sounds. You get 
Tich, mellow tones, always. 


W a Send $1 for a pair. Mention make and 
ma Model number of your phones. If not 
entirely satisfied, return within 5 days 
f and you'll get your money back. Send 
for a pair today. 
THE O-D RADIO RESEARCH 
LABORATORIES l 
SOUTH ATTLEBORO, MASS. 
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Will get you clear reception at all © 


HE Easy to insert. Never get out of 
EF order. Absolutely Guaranteed. - 
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The Best in Radio Equipment 


AMPL-TONE 


Guaranteed 


Radio Headsets 


A Real Headset at a Real Price 


HRISTMAS will soon be here and if you want to give your 
best friends something that they will appreciate, or your 

boy an article for his radio set that he will get the most out of 
for the money, buy Ampl-Tone Headsets. They are guaranteed 
in workmanship and their service is lasting. Their friends know 
what they are, ask them. Remember the ne; Ampl-Tone. 


ad 


Our phones embody precision in adjt.ment, accuracy of 
balance and nicety of spacing. 


Dealers and jobbers write us for proposition 


THE UNION FABRIC CO. 


Successors to C. M. French Mfg. Co. 
Derby, Conn. 
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PYREX All-Weather Insulators : 
ty | | The Coil | 
WITHOUT LOSSES 


3 B. Using leaky antenna in- 
S ger sulators to collect radio 
energy is like using a sieve 
to collect rain water. 


Te ASTER 
cone QONE. 


—— 


You Can’t Get 
Distance With 
Leaky Insulators! 


YREX is the ideal material for broad- 
cast reception antenna insulators. 


~. It has a continuous uniform structure that 

does not rely on a glazed surface for its in- 
sulating properties. 

PYREX has a super-smooth surface to pre- 


NN 
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im 
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D 
fil A 
fis 
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vent the collection of soot and dust, and to | ) 
allow rain to wash them off thoroughly. It does A few features of the greatest 
not absorb water, nor retain any surface moisture. inductance in the world— 
PYREX Antenna Insulators have an excep- 
tionally low phase angle difference, which does | 1. Wound on moulded hard rubber. 
not change appreciably with various wave 2. The only coil wound with the 
lengths. wonderful Ambassador Litz wire. 


The United States Navy, Coast Guard, and other e e à 
Government Departments use PYREX for the 3. Eliminates all adhesives. 
insulation of antennae., 4. Has a one hole mount and thin 


Insist on PYREX Broadcast Antenna Insula- gold plated compensating spring 
tors to insure your set giving its best results. contacts. 
Retail at 45c. i 


Inquiries from jobbers invited 


CORNING GLASS WORKS 


ampESNOGDRAVAD 
> 08 AHHH HHR 
e coves! puanpevaaseuns 
Ra rre es 


Laboratory 
tests prove con- 


Gainea 


Phase Angle Difference 


Industrial Division clusively that it 
CORNING » som * NEW YORK e ; 


z = 


worthy of the 
name Low Loss. 


100 200300 400 500 600 
Wave Lenath Metera) 


When you build a set with this 
coil you build your final set 
FRE i Ask your dealer or 

e send self-addressed, 
stamped envelope for wiring dia- 


. grams of circuits in which this re- 
markable coil can be used. 


UNCLE SAM ELECTRIC CO. 
215 E. Sixth St. Plainfield, N. J. 


e ee eee) 
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BuyAmerTrans-4y “ec Pair! 


HEN you build an audio amplifier—use a 

pair of. AmerTrans. Then you'll be sure 
of getting all two stages can possibly deliver 
with present tubes. l 


Use a pair of AmerTrans and you (amplify faithfully and powerfully. 
have the ideal combination for clar-- Each is designed to work with the 


ity, volume and tone quality from. other. In no other. combination 


audio amplification. will you: he famous Amer- 


when used, together, make tubes Use a panting AmerTrans. l 
Price either type $7.00 at your det F. | 


Send for booklet giving useful amplifier information. 


AMERICAN TRANSFORMER COMPANY ` 
175 Emmet Street Newark, N. J: 


TRADE MARK'REG.U.S.PAT.OFF. 
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The Greater BEL- CANTO 


LOUD SPEAKER i 
IS HEAD AND SHOULDERS OVER THEM ALL | 


: Direct from Manufacturer to You 
The Horn 


The horn is the outcome of 3 years of experimenta- ~~ ` 
tion and research to attain perfection for the ` 
amplification of Radio Signals without distortion. 

You can only obtain this advantage when you pur- 
chase.a Bel-Canto. No other speaker will be 
equipped with this horn. 


The Unit 


Next to the Horn in importance is the Unit. Great 
care has been taken in the manufacture of our own 
exclusive adjustable Unit. i 


The Clarity of Tone 


The New Bel-Canto is designed to give a crystal 
clear musical tone which will satisfy the most 


discriminating. 


The Great Volume 


The generous size assures an amplitude of volume in — 
any size room. It is graceful in design and not 


too large. 
The M. etal Parts 


The base K of castron Amp in Ween to over- 
z come top -heaviness. The other metal parts are - 
2916 inches High sand cast aluminum, machined..and polished, no 
1514 inch Bell nickel plate to wear off. No die cast threads to strip. _ 


PRICE THE GUARANTEE 


$ | i Every Bel-Canto is fully guaranteed for | 5 


one year from the date of purchase 
against mechanical, material, or elec- ` ; 
trical defects of any kind and will- be 
replaced free of charge with a new one ` 

if found defective in any way within .- 
that period of time. Money back any — 
time within ten days if dissatisfied.. -> 
We further guarantee to the publica- / 
tion carrying this advertisement that 
each and every speaker will be sold on 
the above terms and the instrument 
will be exactiy as offered in this issue. 


Call at our factory. Send us your 
money order, check or pay C.O.D. 


We sell direct to the consumer, eliminating 3 profits—Distributor, Jobber and Dealer. 


BEL-CANTO MFG. CO. 


BENSEL-BONIS, INC. 
872 Broadway, New York City Dept. P.R. Phone Stuyvesant 1921 
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: 3 3 Its INSULINE. 
Z the Best 
„there is 


Approved 
Alike By 
. Amateur and | 
- Manufacturer 


O isa na: : 
ortt 


minK 
See, 


Not iad by varying weather conditions, isulane 
is the one. panel which will assure you consistently 
efficient performance ‘and complete satisfaction 
: throughout the year. Made i in mahogany, black, anti- 
capacity and the new Frieze Finish. All made of the 
same famous heat-resisting Insuline. 


Manufacturers, Jobbers and Dealers 
We have the largest and best equipped plant for the cutting, 
drilling, designing and engraving of panels. We carry in stock — 
drilled and engraved panels for the following circuits: 


Fada Neutrodyne C 5 tube 

. Ambassador  3.tube | 
Roberts Knockout 4 tube | 
Journal’s Filter Tuner 1 tube and 3 tube 
Journal One Knob 1 tube and 3 tube 
Freshman. 5 tube 


If your dealer cannot supply you, write us oe giving your 
dealer’s name. 


Write for Literature and Prices on Insuline Tubing, 
Insulators, Sockets, Dials and Ear Cushions ‘ 


RADIO PANEL AND PARTS CORP. 


(INSULATING COMPANY OF AMERICA) 
59 WARREN STREET | NEW YORK 
i WESTERN BRANCH 
INSULATING CO. OF AMERICA, Madison, Wis. 


DON’T SAY JUST RUBBER—SAY INSULINE ~ 


Stes 
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Eveready 
Heavy Duty 
eB? Bat- 
tery, 45 
volts. Three 
Fahnes tock 
clips. Length, 
8 3/16 in.; 
width, 
47/16 in.; 
height, 
73/16 in.; 
weight, 
13 3/4 lbs. 
Price $4.75. 
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Operating Costs 


TuousaNnps of people are already 
cutting their “B” Battery costs one- 
half, or even two-thirds, by using 
the new Eveready “B” Battery No. 
770 on their heavy drain sets. 

This new Eveready Heavy Duty 
Battery marks a marvelous advance 
in reducing “B” Battery costs. 

If your “B” Batteries have lasted 
only two months on a five or six 
tube receiver, this Eveready Heavy 
Duty “B” Battery will increase the 
service two to three times. 

Use this Eveready Heavy Duty 
“B” Battery on any receiving set 
on which the “B” Batteries last less 
than four months. When thus used 
to its full capacity, it is the cheapest 
as well as the best source of “B” 
energy ever offered. 

Manufactured and guaranteed by 


NATIONAL CARBON CO., Inc 
Headquarters for Radio Battery Information 
New York San Francisco 


Canadian National Carbon Co., Limited 
Toronto, Ontario 


Radio Batteries 


~they last longer 
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to carry for your 


Holiday Trade 
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=\ | OF 
= í 
m x 
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= ae s DEAL because of their beauty 
=f" Peer © of cabinet design, super-sensi- 
= UUN = tivity, super-selectivity, faithful 


reproduction and reliability. 
The Radiola VIII and Super-hetero- 


dyne require no antenna, no ground, 
no storage battery and are entirely 
self-contained. One can easily tune 
distance in and out in close proximity 
to powerful broadcasting stations. 


These and other Radiolas should 
be carried by you if you wish to 
take advantage of the holiday 
sales possibilities of the Radiola, 


Being one of the largest Radiola dis- 
tributors,—we can assure prompt and 
satisfactory deliveries. To delay is 
serious—get your order in NOW! 


AANO OOLO IIDOLID OOOO IOULOU DUOUD OOOI TO OOI OO OLUTO OU OTOOTO TITTI 


annona 
WHOLESALE EXCLUSIVELY 


LUDWIGHO OMA MEL&TO | 


929 PENN AVENUE —— zh PITTSBURGH, PA. 
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No. 1700 Super-Multiformer 
List Price $20 


Puts the Super in 
Super- Heterodyne! 


Simplicity of Design 
Greater Amplification 
Stability of Performance 


The heart of the one control Super-heterodyne 


described in November Q. S. T. and December 
Radio by J. L. McLaughlin, our Research 
Engineer 


PRECISE MANUFACTURING CORPORATION 


Manufacturers of Complete Line of Radio Transformers 


ROCHESTER, N. Y. 
821 Market St., San Francisco, California 


Branches: 53 W. Jackson Blvd., Chicago, Illinois 
Eastern Sales Office: Niagara Sales Corp., 3-5 Waverly Place, New York, N. Y 


Canadian Distributors: Perkins Electric, Ltd., Toronto, Montreal, Winnipeg 
Southern Representatives: Saal Products Sales, Inc., 35 Warren Street, New York, N. Y. 


No. 285-A Audio 


$5 


‘Greatest possible vol- 
ume without distortion” 
—L. M. Cockaday, famous 


radio inventor. ; 
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LABORATORIES, INC. 
Asbury Park, New Jersey 


Without “A” or “B” Battery 
St. Louis Hears Washington 


You can do it with the MU-RAD Type MA-20, which 
cperates without “A” or “B” Battery. Just plug into your 
electric light socket and tune in. 


Mr. L. M. Wood of St. Louis, the first night he had his MU-RAD, 
tuned in Washington, Pittsburgh, Detroit, Chicago, Kansas City, 
Schenectady and several other Eastern stations, quickly and easily. 
As he says, ‘‘the reception was perfect”. 


The MU-RAD MA-20 is easy to operate, and the dial readings are 
always the same for any given station. 


MU-RAD Receivers are guaranteed for 1,000 miles reception but 
records of many times this distance are being broken every day. Ask 
the MU-RAD dealer in your town to demonstrate it for you. 


Write for descriptive literature before you choose all your Christmas 
gifts. Address Dept. B. 


The MU-RAD MA-20 
that operates without 
batteries 
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Made by the makers of 
Laboratory Equipment 


the 
NOLOSS mei reserved to labors 


TRADE MARK 


TYPE 51 = experimenter who re- 
PYREX INSULATION ee 

EREN -iLE WDN quires every ATO TAES 

sutanon Tracts ee of energy to bring in hereto- 


fore inaudible signals must 
turn to General Instrument 
NOLOSS Variable Air Con- 
densers. - 

They are constructed with 
laboratory methods, and in- 
sulated with laboratory insu- 

_lations—Pyrex or Isolantite. 

Products worthy of your 

NOLOSS purchase. 
_ ‘TRADE MARK General Instrument appa- 


TYPE56° ` ratus costs a little more but 
ISOLANTITE INSULATION is worth infinitely more. 


Manufacturers of Laboratory Equipment 


= 423 BROOME STREET 
NEW YORK, U.S.A. 
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a r - = 
‘ 


a 


vo of BN 


ane The Best in Radio Equipment 159 


Taynes-Griffin 
RADIO SERVICE, Inc. | 41 West 43rd St., N. Y. City 
250 W. 49th St., MAIL ORDER DEPARTMENTS 111 So. Clark St., 

New York Chicago ` 


COMPLETE PARTS and BLUEPRINTS for the 


NEW CIRCUIT 
COCKADAY TUNER 
With Resistance-Coupied Amplifier 


Stored in our New York and Chicago Mail Order Departments are big reserve stocks 
of all the “hard-to-get” special apparatus required for the marvelous new Cockaday 
Circuit. Order what you need directly from the list printed below and it will start 
to you the same day we receive your order. 

Haynes-Griffin will not make any substitutions. You will receive exactly the same 
identical material used by Mr. Cockaday in his own experimental set, as described 
by him in the October issue of Popular Radio. Inferior apparatus can be made 
cheaper, but to use it means to sacrifice efficiency and worth-while results. 


And remember—you can count upon 24 hour service from HAYNES-GRIFFIN. 


Complete Parts for the New Cockaday Circuit 


1 Precision” Cockaday Coll...............scsccsssssssesonees 1 Improved Single Circuit Jack..........ccccsccocsssnsessers .70 
1 Cardwell” Variable "Gondcneer (.0005 mfd.)........ 5.00 1 Improved Filament battery switch................0 1.00 
1 “Cardwell” Variable Condenser (.00035 mfd.)...... 4.75 1 .Precise"AudioF requency Transformer No.285-A 5.00 
2 _Accuratune” Micrometer control dials...... each 3.50 3 ‘“‘Electrad”CertifiedGrid-Leaks 1⁄4 megohm..each 50 
/ 1 “New York” Mica Fixed Condenser (.00025 mfd.) 35 3 “Electrad” Certified Grid-Leak mountings.each .25 
9 New York” Mica Fixed Condensers (.005 mfd.) 9 Switch Points...........cccccccccsrsscccscasconccescceseres each ‘01 
ROT yesh sed ous Scscweacedsa Ge siwcsawbwasaveduaceueussecessasseaseseasess 60 2 Stopa ....sisssesissrsssssssiscssvctsssoseosesessssessšosssssass each .01 
{ 1 fampiex” Grid-densel.......ccccccercccceccscccecscecsevescces 1.25 1 Switch Lever “Amsco”..........cccccscccccssseceesssserecee: 25 
1 “Bradleyleak” A E E S 1.85 1 7 x24 x 3/16” Grade ` “A Hard Rubber Panel 
3 “Bradleyohms” No 25 iissis ccacacevcsscndcsbvncnccests each 2.00 (Drilled).........eeo een esoseesoossssssneenerossossseossausesssessssssso 4.00 
§ “Benjamin” Cle-ra-tone Sockets for U. V. 201-A Snb-Base 994 x 2234 .0.........:cscssccssssccrecssssesscsonsceees 1.00 
LUDEB ......-receersrrrccsssccverse  seessecereeperoe seseeeoreee each 1.00 7 x24 Solid Mahogany Cabinets.........cccccscscscscees 10.00 
1 “Ameco™ Dubl-wundr Compination potentiome- 21 Binding Post Strip 7 x 1 x 134 Xx Linscccccccsceees cece 20 
ter-rheostat ceiccidccsssdcicccsacscsvacssoccnscscoseosssscosensdssaes 2.00 8 Binding Posts.........ccccccce cocccccccccsesccsccccsscceses each 20 
4 “Amperites” No. 1-A with mountings......... each 1.10 Bus Bar, lugs, solder and SCrewB.........cccsssscsecceces 1.00 
3 Improved Double Circuit Jacks.........0....cse00. each 1.00 


A genuine complete set of official blue prints with full construction and operating descriptions, as 
published by Popular Radio, sent post-paid upon receipt of $1.10. 


FREE ! A Brand New Radio Catalog Every Month 


“Radio Dispatch”, personally edited by A. J. Haynes, Associate Institute Radio Engineers, is a I 
radical departure from all other radio catalogs. y 


It is issued every month, with the result that the information it contains is always new. It 7 
brings you every thirty days complete details of the newest developments in radio—what f PR-i2 
they are, why they are better, what they cost, and how to buy them as quickly as 7 

though you lived next door to the largest radio stores, PA 


“Radio Dispatch” is sent free to everyone interested in radio. No subscription, Pa 250 W. 49th St. 


no obligation. Mail the coupon now fo our nearest store. New York City } 
111 So. Clark St. 
cago 


ye 
Write to either our New York or Chicago Mail Order Departments, I 
—whichever is the more convenient to you. f encan cor ot 


7 9 
Any of the Cockaday material sent post-paid by us anywhere / create sDispare ny severe 


a- 


in the U. S. Eon a ay 
— . Name. ...ccccvece eocvecevonse z EEE. sosoo - j 
HAYNES-GRIFFIN RADIO SERVICE, Inc. 7 eee POEET | aa a 


250 W. 49th St New York 111 So. Clark St., Chicago Pa a E 
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Anti-capacity JACKS 


Lower-Loss 
Vernier 


VARIABLE 
CONDENSERS 


Lower PHONE PLUGS 


Lower-Loss 
VARIO- 
COUPLERS 


tower- GRID LEAKS 


Tower- 
Loss 


NO SOLDERING—LESS DRILLING—SCIENTIFICALLY BUILT 


~and then hear 
the difference! 


You know what you want from that better set you are going 
to build—longer DX, clearer tone, and no interference. The sure 
way to get what you want is to build with Jos. W. Jones parts. 


Aside from better results, it is twice as easy to work with Jos. 
W. Jones parts. 


Deal Gest Capacity Cee 
JACKS SWITCHES 
5 Types 5 Types 


Jos. W. Jones Jacks and Switches kill capacity effects. The 
old-style jack and switch, because of long parallel leads, act as 
condensers. Jos. W. Jones Jacks and Switches pass the “juice” 
through without the smallest loss. Always. ask for the switches 
with the little red button. 

Low loss is a feature of all other Jones parts. That, along with 
less drilling and no soldering. 


For Better Results Build With JOS. W. JONES 


Jacks Switches Variable Condensers Phone Plugs 
Vario-Couplers Rheostats Potentiometers Grid Leaks 
Inductance Switches Sockets 


JOSEAZINES 


TRADE MARK 
“IMPROVED” 


radio parts 


JOS. W. JONES RADIO MFG. CO. Ine. 40-42-44-46 W. 25th St, New York 
(Formerly Radio Improvement Co.) 


Headed by Jos. W. Jones—for 28 years a successful 
engineer and builder of precision instruments 


Branch Offices 
Philadelphia: 1011 Chestnut Street Boston: 99 Bedford Street 
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Give them the key to perpetual satisfaction from their 
sets—an APCO Battery Charger that will fully charge 
radio batteries over-night without disconnecting a 
.. wire. Easy hook-up to ordinary lamp socket, self- 
~-> polarizing, extremely quiet. 


APCO “A” Charger, 714 ampere capacity, $18.50. For those who 
have storage “B” batteries, there. is the APCO “B” Charger at $10.00 


At your dealer’s in attractive gift boxes 


APCO MANUFACTURING CO. 
Providence, R. I. 


PC 


~BAITTESRGERS 


FOR ‘A or “B” BATTERIES 
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2 SS Michigan “de Luxe” 4 tube re- 
_ - Gr; ceiver. lstageR.F.amplification, 
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Built-in adjustable loudspeaker, 
Solid mahogany case. America’s 
most beautiful set.” MRC4, $150 


e 


IGHT now, settle the question of Christmas 
presents. Buy a Michigan Radio receiv- 
ing set. l 
You get more real value and satisfaction from ; 
these receivers than any others, regardless of 2 .o a Create erect 


Ie 


what you pay. The set we never could catch 
up on orders for last year. 
Distance—with greater selectivity and simplic- MRC 12, $57.00 


ity of operation. 

Reliability—with logging and unusual tone 
qualities. 

And each model enclosed in a cabinet designed 
and made by the world’s best furniture craftsmen. 


Models in two, three and four tubes. Styles 3 tubes in handsome case with 
from $32. 50 up. l inlaid panel doors and compart- 


ments for batteries, repna 
te. 3 
Send for illustrated folder. Ask your dealer ae > hata 
.- for a demonstration. 


Se 


Ss 


Licsnsed under U. S. Patent, 1,113,149-letters pending 807,388 


Michigan “Midget” 2 tube 
regenerative long dis- 


33 Pearl Street : -n Rapids, Mich. ae wond SRC, $32.50 


pa 
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| More Power to 1925 Radio! 


Here's to a wave of prosperity in tune with the waves of the ether! For regal 
radio is doing its part to bring cheer and happiness to all. 


To the radio owner there is the satisfaction of being able to obtain better equip- 
ment than ever before—the selection of parts and devices which harmonize 
with the working efficiency of the set—securing radio accessories that insure 
accuracy of work and which lend ease and simplicity to the owner's duties. 


It has been the privilege and pleasure of “Reliable” to offer a helping hand in 
this direction. These parts and devices assure success: 


Reliable Micro Air Condenser brings out the sound notes from far distant 
stations as softly and clearly as if listening 
to local stations. Distortion conspicuous by 
its absence. Positively eliminates leakage 
of magnetic flux and confines eday currents. 


This device is absolutely unique. It has its 
imitations but not its duplications. It 
neutralizes with extreme ease and security. 


One simply moves the sliding sleeve to the 
point of precise balance, and then with a 
simple revolving motion locks the sleeve in 
place. Result: sharper tuning—less howl 
—complete balancing of circuit. This device 
formerly cost $1.00. Now reduced to 60c 
mounted on base. 


Reliable Radio Battery Filler 


In about one-third the time you've been 
taking to fill those pesky battery cells with 


Price $5.00 and $4.50, depending on ratio. 


Reliable Tuned Radio Fre- 
quency Transformer 


(Air Core Type) 


For absolute accuracy of coil windings, the 
radio fan now has accessible radio trans- 
formers upon which he can depend. 
Less balancing of set is necessary 
because each primary winding is 


precisely like the primary winding 
of its companion radio trans- 
former; each secondary winding 


water, you can keep your battery from 
getting thirsty by using this handy filler. 
And, you do it without spilling, slopping or : 
“runovers.” Both “A” and “B” wet Stee pao 
batteries handled with ease. Holds a half ndings are on nigh- 


: : est grade Spaulding 
gallon of distilled water. Price $1.50. DarestoiB a IEIET EN 


Reliable Audio Frequency ad Hert PT Te 
o 
Transformer Jourtect’ 
Here is a rare achievement in the field of Sold in sets of three, 
audio frequency amplification. This device Price $6.00 per set. 


The Reliable Parts Mfg. Co. 


2819 Prospect Ave., 
Cleveland, O. 


RELIABLE 


Radio Devices 
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PERFECT VARIA 
i BLE CONDENS 
CAP onos iF in 


. The dust. cap over 
` the stator plates is 
instantly removable 
without tools. 


A Low-Loss Condenser 


for Selective Receivers 
RHE New Bradleydenser embodies many 


newand important features that contribute 
to its high efficiency and low loss. One of the 
most significant innovations is, the omission 
of the outer end-plate and the substitution 
of a unique bearing that maintains rigid align- 
ment of the rotor plates without the use of 
unnecessary insulating or di-electric end-plates. 
There-is almost no di-electric material in the 


All plates are solid brass 
carefully soldered at all 


Aana deer sel ee Bradleydenser to absorb energy from the 
TERI erin afer (OE Mie antenna oscillations, : 


Standard Ratings The minimum capacity also is low, affording 
and Prices a wide range of control. This is an important 
0.00025 M-F. $4.50 advantage in sets to be operated from loops. 


0.0005 REE. 5:00 We shall be glad to send you 
0.001 M-E. 6.00 complete information about 
The Bradleydenser has no the Bradleydenser. Drop us 


vernier plates. The shaft is i 
M-in. to fit any standard dial, a line, to-day! 


Electric Controlling Apparatus 


276 Greenfield Avenue 
Milwaukee, Wisconsin 


Sales Offices 
en. Erm 
Boman os Agaa 

uffalo - Philadelphia 
Chicago Pittsburgh 
Cincinnati Saint Louis 
Cleveland Saint Paul 
Denver San Francisco : ~ 
Detroit Seattle | a N oes vi 


Notice the amazing 
reduction of insulating 
material to two smail 
acers. The di-electric 
ss is, therefore, verylow, 


cAnother Allen-Bradley Radio Device of the same perfection and quality as the Universal Brad. 
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SAMSON HW Transformers. 


CANTON, MASS. 


Transformers 


Examine SAMSON Helical Wound Transformers at your radio dealer. 
Test them. Use them in the set you are building; or replace trans- N OW 
formers in the set you now have. Insist on your dealer showing you 

= | $5.00 


SAMSON ELECTRIC CO. | Two Ratios 


Sales Representatives in Larger Cities 
Al Right: SAMSON HW-RI Transformers for Super-Helerodyne circuits are perfectly matched. 


that this 


E E on a E E E 
does to improve 


Reception 


LL transformers are alike excep! SAMSON'S. For 

` SAMSON'S are the only transformers with Helical 

Wound Coils—with the wire wound in discs which are 

laid at right angles to the coil. No paper insulation is 

needed or used. Helical Winding gives SAMSON Trans- 
formers three big advantages: 


(1) Maximum Amplification: SAMSON transformers 


have, by scientific tests, an amplifying efficiency of 51, 
which is reached at lower frequency than in any other 
transformer. - 

(2) Minimum Distortion: The Helical Winding prac- 
tically eliminates distortion throughout entire audio range. 
(3) Minimum Distributed Capacity Effect: Adjacent 
turns of wire in SAMSON Helical Windings are but 80 
turns apart instead of 800 to 1200 or more as in others. 
This reduces distributed capacity, or electrical resistance, 
to an absolute minimum, 


Helical Wound 


3 tol 
6 tol 


165 


BIG THINGS 
mS WINDING 
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Dear Mr. Martin: 


. Ce 


. I am anxious for you to have a good loud 
speaker so that the reproduction of the music will 
be at its best for you, so that you, as a music critic, 
will not be disgusted with radio music. Last week I 
got a Thorola from the Reichmann Company of 
Chicago and I amso struck with this speaker that 
I am writing this, my first letter of endorsement 


of a radio part” - (Signed) L. A. NIXON 
General Manager, THE RADIO DEALER 


R. MARTIN of the New York World is not the 
first music critic Thorola loud speaker has chal- 


Thorola demand out- lenged in radio's behalf. Thorola raises radio beyond 


paces distribution. If comparison with mere reproduced music. Thorola 
your dealer is not renders music itself, just as surely as instruments be- 
pair ee reed _ fore the microphone. Artists pronounce Thorola “the 
receipt of price listed. pipe organ of loud speakers” for its matchless combina- 
THOROLA4 . . . $25 tion of purest tone and greatest volume, made possible 
THOROPHONE only by exclusive Thorola betterments. 

Powerplus Speaker . $45 : 
THOROLA 6 _ The Thorola Controlled Mica Diaphragm embodies the 

ZOR oEraDi A aR $15 most advanced acoustic principles ever applied to a 
THOROLA9 radio reproducer. The Thorola Separix literally assorts 

Cabinet Loud Speaker $40 vibrations, preserving the tonal blends and shades vital. 


to real music. Thorite horn compound, itself a supreme 
achievement, ends “‘sound interference” by the 
horn: And the Thorola Synchronizer perfectly balances 
>) a Thorola in your set, just as every other circuit factor 
ETA 4 must be balanced for perfect reception. 


Cry) 


Expect new stations pure and strong, from superior 
os Thorola amplifying efficiency. Bring in only the 
se Original music, speech or entertainment with Thorola 
acoustic improvements. Thorola is powerfully guar- 
anteed to fulfill every claim by America’s pioneer loud 
speaker manufacturer. 


REICHMANN CO., 1729-35 W. 74th St., Chicago 


No external & 
battery 
required. 
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The FADA Neutroceiver 


will surpass anything you have 
expected of a radio receiver 


meters apart. 


VOLUME? The FADA Neutro- 
ceiver will give you all the con- 
trolled volume you can possibly 
desire. Designed to use powerful 
tubes and operate on either indoor 
or outdoor antenna, it is guaran- 
teed to give powerful results. 
Clarity? This wonderful, five- 
tube Neutrodyne offers you a tone 
quality which is unexcelled. It re- 
produces every tone of the human 
voice and of every musical instru- 
ment with lifelike fidelity. 
Selectivity? Separates stations, 
tunes through powerful local 
broadcasting and brings in distant 
concerts — even when their wave 
lengths are but a few 


Simplicity of control? 


F. A. D. ANDREA, INC., 


FARA 


Neves weve skis nano’ in ié 
e ğ t 3 AND ‘oso 
Anyone, without exper- F,5 yal Toe 


BO MAGE AN. MYT: t, 


1581 JEROME 


ience, can operate the Neutro- 
ceiver. You can turn your dials to 
previously located stations and 
bring them back night after night. 
Beauty? As a piece of art- 
furniture, the FADA Neutroceiver 
is a masterpiece. The cabinet is 
solid mahogany, with the panel 
perfectly balanced and sloped 
gently to facilitate easy tuning. 
Supplementing the FADA Neu- 
troceiver and making a complete 
FADA line, are five other Neutro- 
dyne receivers—three, four, and 
five tube sets—in plain as well as 
artcraft cabinets. You have a price 


ieran from $75 to $295 from which 


-to select. Each model 
extraordinary in results; 
each a remarkable value. 
See your dealer, 


AVENUE, NEW YORK 


Radio 
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FADA “One Sixty” 
No. 160-A 


“The receiver that has 
taken the country by 
storm.” The best known 
of all Neutrodynes. Four 
tubes. Price (less os: 
batteries, etc.) $120. 


7 y Y 


FADA Neutrola Grand 
The five-tube Neutrola 
185-A, mounted on FADA 
Cabinet Table No. 190-A, 
Price (less tubes, bat- 
teries, etc.) $295. 
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Christmas 


---and the whole 
world is young again 


HE Air is a-quiver, the Ether crowded, 

with the Yule-tide Music. The carols, 
the simple songs, that carry us back to a 
rose-tinted childhood are beating ..... beat- 
ing.....beating.....their soundless tattoos 
at our Hearth-Stones. 


Radio is the Magic-Key that translates it 
all into vibrant glorious sound. 


Only a Scrooge, untouched by the Christ- 


mas Spirit, will leave the Key unturned. zy 
Of course, for the utmost in Radio Se acts 
nchantment, ill i ] 
enchantment, you will equip your Since 1915 


set with tubes of the rarest scientific 
accuracy— 


PATENT Notice: Cunningham tubes are covered by patents dated 2-18-08, 2-18-12, 12-30-13, 10-23-17, 10-23-17, 
and others issued and pending. Licensed only for amateur experimental and entertainment use in radio com- 
munication. Any other use will be an infringement, A 
Cunningham 40-page data book fully explaining care and operation of Radio Tubes now available by sending 10c 
in stamps to San Francisco Office, 


Price the same 
on all five o 
types— 0 
C-301A 


va | 
aphasia Saw: 
GalICr12 


Home Office ` 
CHICAGO 182 SECOND ST., SAN FRANCISCO NEW YORK 
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Important Features 


Two terminals suffice for ALL 
tubes. 


Back panel extension is 11/ 16- 
inch. | 
Holes for table mounting are 


` provided. 


Graphite discs give stepless, noise- 
less control. 

Internal switch opens battery 
circuit. 


‘One knob provides control from 


V4 to 100 ohms. 
One locknut holds Bradleystat 
securely in position. 


Drill only one hole in panel. 
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Supreme in design and performance 


ASTE from the novel “one-hole mounting” that charac- 

terizes the Allen-Bradley line of radio devices, the 
most striking new feature is the extreme compactness of the 
graphite disc container. When mounted on the panel, the 
new Bradleystat extends less than three-quarters of an inch 
behind the panel, The sáme is true of the Bradleyleak and 
the Bradleyohm. And the Bradleyometer extends only 
seven-eighths of an inch. 


You can improve your radio set immensely by substitut- 


ing a Bradleystat for your present wire rheostat or a Bradley- 
leak for your old grid leak. There’s plenty of room. Try it! 
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Electric Controlling 
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"Apparatus 
276 Greenfield Avenue 


Milwaukee, Wisconsin 


Baltimore Buffalo Cleveland Knoxville Philadelphia Saint Paul 
Birmingham Chicago Denver s Pittsburgh San Francisco 
Boston Cincinnatti Detroit New York Saint Louis Seattle 


PRESS OF WILLIAM GREEN, NEW YORK 
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=U- -Ove Kadiotrons 
Ieee Toia, f- : i l 
| & me 
Radiotron WD-17 L. 
i > Theidea} Nes Or J; AY mas 
; dry cell tube. Ra SEE ot Y 4 i A oar Fik ky 
Vind a i a F i ors >} 
ü BE 4 Take a peek into any radio fan’s set— 
(He Nek Sh and you know what to: give him for 
eon f » , Christmas. Note the type of Radiotron 
=D >. \ he. uses. Go to. any radio store —and 
EN ieii ¢ >- when you buy, look for the name 
S Pr AR a ; B 
ao “< RADIOTRON and the RCA mark. 
It isn’t a genuine Wo.11- Then you- are sure to be giving him 
unless it's a Radiotron, p ° t- l i : 
It ten's a genuine WI genuine. Radiotrons. And mighty sure 


unless it’s a Radiotron.__ 


It isn’t a genuine UV.199 to be giving him the gift for -a Merry | 
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